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Abstract 
This study has examined the impact of ICTs in strengthening agribusiness in India. Due 
to the degradation in natural resources, improved agricultural technologies and market led 
development, agriculture has transformed from the traditional state into modem one and it 
is embedded with vast infonnation and knowledge as needed by the farmers. Primarily 
public extension seivices ,w6rQ the tnost coigmcm means for dissemination of information 
to farmers which failed /o' respond to their/chapging needs, mainly due to poor 
implementation, lacki(S"'staff*'accDantat)ilil^''ahd^ limited reach among the targeted 
population. ICTs can p^^.ari'^^ortant^9l8''lnru5i1iing effective decisions by ensuring 
real time information and s^S^^Qjr^j^l^mfitic and technical information. This may 
lead to development of innovative information delivery mechanism in the form of 
information delivery models which came into existence for providing the content of 
information in a better way. This study has evaluated four information delivery models, 
as how these models could be better implemented in achieving their goals. 
In this study efforts have been made to analyze different information delivery models on 
the basis of their functioning which are broadly categorized as informational, 
transactional and e-govemance models. This study gives a clear view about the relevance, 
objectivity, effectiveness and the performance of innovative information delivery models 
which are providing information regarding farmers' needs in their agricultural decision 
making process through the stages of planning, input, cultivation, post-harvest operations, 
marketing and distribution. 
The study is basically exploratory in nature, specifically concerned with user and non user 
group of respective models and the data has been collected through the primary survey. 
Multi stage stratified sampling has been used for the study. Firstly, Uttar Pradesh is 
divided into three parts viz. Eastern, Western and Southern to homogeneously cover the 
geographical location of the state. The second stage includes the selection of information 
delivery models. Three ICT based models and one Non-ICT based model have been 
selected for the study to make a comparison of effectiveness and efficiency of 
information delivery provisions among them. The three ICT based models namely 
'Lifeline'; 'E-choupal' and 'CSC were selected on the basis of their service provisions, 
categorized as informational, transactional and e-govemance models respectively. These 
1 
models show heavy presence in the four cities such that Life Line initiative is located in 
Jhansi district, E-choupal in Hathras, TKS in Aligarh and CSC initiative in Gorakhpur. In 
addition Gorakhpur represents for CSC initiative which was selected on the ground of a 
government plan to make this totally e-govemance district among the six districts in Uttar 
Pradesh. Third stage stratification was done on the basis of population covered by the 
respective models; the selection has been made for the survey in the initiative centers 
location. Users/non users were randomly selected for different initiatives. A total of 290 
farmers' responses have been collected. Three hypotheses were formulated in this study. 
The percentage. Mean, ANOVA and Chi-square,analysis, was done by using SPSS 13.0 
*• • 
and regression analysis by E views software to draw the conclusion of the study. Analysis 
of variance (ANOVA) was used to analyze thegeffeet of land holding size, education and 
social category of respondents regarding user and non user groups of four models. By 
using chi-square test, the study has analyzed the difference of decision making qualities 
between four models and also established the relationship between users and non users of 
respective models. Negative Binomial Regression Model was employed to analyze the 
factors affecting adoption of information using ICTs for better agricultural decision 
making among farmers and also for five specific stages of agricultural supply chain. This 
study gives the recommendations for the implementation of iimovative information 
delivery projects to reduce the knowledge gap among farmers and to provide them with 
relevant information regarding the whole agriculture value/ supply chain. 
Our study found that overall users and non users of models showed distinct behavior in 
quality of agricultural decision making. The user group farmers got improved quality of 
information on all the aspects of supply chain decisions related to planning, input, 
cultivation, post-harvest, marketing and distribution decisions. Farmers using any model 
were more plarmed in their farming practices in comparison to non user group. User 
group farmers organized their farming practices from the initial level, they were less 
cautious about cultivation decisions, more inclined to save their post harvest losses, well 
informed about market prices, more concerned about marketing and channelizing their 
produce in local or distant markets. Information and services delivered by models for 
decision making at different levels of agricultural supply chains were far better than those 
used by farmers who applied traditional sources of information. This strongly 
recommends the need of information to be delivered in appropriate manner and to be 
prioritized according to agricultural supply chain stages which ultimately will lead to 
increase production and income of the fanners. 
The study found that the farmers using ICT models made better quality decisions in 
comparison to those using non-ICT models. E-choupal users made better quality 
decisions than lifeline. Lifeline (an infonnational model) provided better information (on 
18 activities) than TKS (on 5 activities). Lifeline users made better quality decisions 
across the whole supply chain except for planning decisions. Users of CSC model (kiosk-
based internet) were making better decisions for planning, input, post harvest, marketing 
and distribution as compared to TKS model except for some of the activities. While on 
comparing users of e-choupal with TJCS we found the huge difference in quality of 
information as TKS model lagged at all the stages of agricultural supply chain. The above 
results conclude that ICT models are far better in delivering services and information than 
a non-ICT model. 
E-choupal users adopted more planned decisions than lifeline users. Both the set of users 
were on same status for cultivation decisions whereas rest of the results with significant 
difference favoured e-choupal users. The above results interpret that the transactional 
model has an edge on infonnational model by not only delivering information but also by 
providing the relevant solutions regarding seeds, weeds, markets etc. i.e. providing 
information as well as facilitating transactions related to these activities. 
Users of e-choupal performed better than the users of CSC model on 28 activities though 
both are of transactional type and using internet technology but the first one covers the 
whole agricultural supply chain and the second one only facilitates e-govemance 
transactions like electoral identity cards, driving licenses, passport, certificates etc. These 
findings suggest that by embedding agricultural information services with the CSC 
model, farmers could be facilitated with more enhanced and usefiil information/ 
knowledge on most of their agricultural decisions. CSC being a government initiated 
model of wide coverage area and population it would fill the void space with latest 
agricultural technologies and services. 
Comparison between informational model (Lifeline) and e-govemance model (CSC) 
illustrated mix results. 'CSC model' was efficient in input and marketing level 
information and deprived in cultivation decisions whereas 'Lifeline model' provided 
better quality of information regarding planning and post harvest decisions. All the above 
findings concluded that there is a need to review and revisit the moders approaches 
toward service provision and make necessary changes so as to provide services in holistic 
manner by controlling weak aspects regarding the whole agricultural supply chain 
activities. In the light of above findings we can say that farmers would get enhanced 
production, increased income and bargain price for their surplus produce that will align 
them with mainstream development of the nation and will recognize them to be an 
important player in the agriculture value chain. 
The above findings brought to light important results by comparing all the models on the 
basis of their functioning. Transactional model (E-choupal) has emerged as the most 
successful model on comparing with other three types of models. This clearly indicated 
that e-choupal user group farmers were making better decisions right from planning to 
marketing and distribution stages than those of all the three models. 
hifonnational model (Lifeline) of service provision appeared to be the second most 
effective model for cultivation, post harvest and marketing stages but partially abortive 
for piaruiing and input decisions in comparison to non ICT model (TKS). Users of e-
govemance model made better decisions for planning, input and marketing while users of 
informational model performed better in cultivation and post harvest decisions. E-
govemance model (CSC) has been recognized as the third most effective model in 
delivery of information to farmers. Generally CSC users were getting better information 
than TKS users for plamiing, input, post harvest, marketing and distribution but for 
cultivation both the users were similar in decision making. 
Lifeline model did not significantly improve the performance of users as a very less 
number of activities were better informed for decision making. The findings showed tliat 
the farmers with low level of education were not able to make proper use of information 
and knowledge being provided to them. Farmers having moderate education level made 
significant impact on the quality of decision making on most of the activities across the 
agriculture supply chain. 
Users of e-choupal farmers made plaimed decisions at all stages of agricultural supply 
chain. The results indicated that the user group farmers of higher education level 
(graduate and above) showed much better quality of decision for plaiming level activities. 
User farmers educated up to secondary and senior secondary level showed significantly 
different results for input decisions. While the user group having education up to 
moderate level significantly impacted on the quality of decision at cultivation processes. 
The results also indicated the importance of post harvest decisions, when the education 
level was moderate and higher. It implied that users were seriously concerned about the 
activities like cleaning, sorting, grading and weighing in particular. The same justification 
is for moderately educated user group at marketing level. According to land holding size, 
medium landholding farmers were more concerned about planning activities than large 
farmers. However as we move up the hierarchy of social category from OBC to General 
the impact on quality of decision making between user and non user group improved 
significantly. 
In CSC model, categorical analysis related to socio demographic variables indicated that 
highly educated users' preferences shifted towards input, post harvest, marketing and 
distribution activities. It strongly pronounced the reason that less educated farmers were 
not familiar with the technologies like internet and computer, as they lack in trust of 
information being delivered to them. Land holding pattern also showed similar results as 
in the case of e-choupal model. OBC users made better quality of decisions and were 
frequent users of CSC kiosks to transact e-govemance related activities. In TKS analysis, 
farmers up to junior level of education showed significant decisions giving the perception 
that information content is more relevant to this group. According to land holding size, 
medium farmers made more significant decision at different levels of agricultural supply 
chain. Socially higher class farmers often made more informational and transactional 
exchanges in comparison to other social groups, the justification is same as in the case of 
e-choupal model. 
The findings conclude that the socio demographic factors such as education, landholding 
size and social groups are important factors affecting the usage of ICT in making 
decisions for the whole agricultural supply chain. The above analysis postulates some 
recommendations for designing the information delivery models. The services and 
information content should be in fragmented form according to the social characteristics, 
education status and land holding size. Integrating ICT components would impact better 
in service provision to farmers as the farmer groups consist of different levels of 
understanding of the information content through the medium by which they accessed. 
Information and knowledge delivery should be tuned with different modes of ICTs by 
presenting in easy, understandable and reliable format. 
Locally interpreted and easily understandable information must be offered which is a 
prime task of ICT enabled models. The socially higher class generally made transactional 
and informational processing but the resource poor farmers often lack in reaping these 
benefits. Resource constraint may be the major barrier to these groups. ICT interventions 
need to take holistic and integrated approach for the socially lower class to use the 
available information with a particular attention of financial services provision. 
The public-private partnership could enhance the usage level of the models by covering 
different levels of agricultural supply chain. To make it a success, educating the farmers 
(especially the small and the marginal ones) is the need of the hour. Proper training is to 
be imparted to make them understand how to use the applications of ICTs. This is the 
onus of the government to make optimal use of ICT by formulating a policy on the 
same. The study strongly recommends that ICT models embedded with transactional, 
infonnational and e-govemance services greatly cater to the needs of all sects of agrarian 
community. 
The major part of farmer's income coming from the farming sector is more likely to 
influence the adoption of ICTs based decisions. The disadvantaged farmers and poorer 
communities (socially deprived people) gained 57% more from the ICT-assisted 
interventions than those who belonged to socially higher class. 
Age factor analysis showed that the older farmers were less likely to adopt modem 
agricultural planning decisions as the age coefficient was significantly negative. The 
farmers having income less than Rs. 5000 were more likely to adopt technological 
information as 77 % for planning, 71 % for input and 63 % for cultivation decisions. 
Farmers who possessed leased land of greater than 5 ha were more likely to adopt 
technological information and the large landholding size as such also significantly 
influenced the adoption. The business characteristics of farmers such as awareness of 
government subsidies influenced input decisions 2.5 times more as compared to those 
who were unaware. 
The fanners who availed demonstration facilities regarding agricultural decisions were 
164% more likely to adopt ICT beised information for overall agricultural decisions 
whereas planning, input and cultivation decisions were also better adopted. Personalized 
technical assistance such as expertise provided by crop consultants and input suppliers 
appears to have the greatest impact on adoption. The study found that the fanners having 
mobiles as an asset are 96 % more likely to use this for information dissemination for 
agricultural decisions and 211% & 147% for planning and cultivation decisions 
respectively. 
The study demonstrated that a single information delivery system could not optimally 
benefit the farmers. The study strongly advocated that the mixed delivery approach of 
services comprising both ICT and demonstration facility (infoimal interaction and formal 
training) would enhance farmer's capacity to use agriculture information more efficiently. 
This type of support would be much more expensive to afford than the generic 
information programs but could be administered through cost-sharing or other incentives 
which would encourage farmers to utilize ICT technologies in information processing. 
As evident from the recent IT development mobile accessibility has increased 
enormously; the potential of it could be exploited using different feamres of mobile 
delivery mechanism like SMS, Voice call etc. This has sketched a blueprint for the 
ongoing ICT projects run through public, private and NGOs initiatives in delivery of 
information content. 
These findings have implications not only for India but for all developing countries 
having similar structure of agrarian community. Because of cost, resource and time 
constraints the scope of the study was kept limited to only one state of India by covering 
only four districts. It should be expanded to more geographical locations and 
enviromnental conditions to get more results which could be generalized for the whole 
country. 
Further the study could be extended to cover up more models according to the way of 
dissemination of services like SMS based, video based and telecenter based to view an 
integrated ICT model. Additional explanatory variables such as psychological traits could 
be added to further research in order to enhance the predictability of models and to offer 
an improved understanding of farmer's adoption behavior in using ICT based 
interventions. 
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CHAPTER D 
INTRODUCTION 
1.1 Background 
Since the agriculture sector is the backbone of Indian economy and about 52 percent of 
the total work force is still employed by the farm sector which makes more than half of 
the Indian population dependent on agriculture for sustenance (NSSO 66th Round). The 
contribution of agriculture sector to Gross Domestic Product (GDP) has fallen from 30 
percent in 1990-91 to less than 15 percent in 2011-12 (CSO, 2011) having a growth rate 
of 2% (2006-09) (IMF, 2006). Though food grain production has touched a new peak of 
250.42 miUion tons in 2011-12, growth rate in agriculture in Eleventh Plan (2007-12) is 
about 3.3-3.5 percent per year (Planning Commission, 2011) against a target of 4 percent 
during the Xllth Plan (20012-17) (CSO, 2011). But significant improvement in 
productivity is yet to be witnessed. 
After independence the government has taken several steps to increase production level in 
agriculture sector of the country and to make agriculture sector more sustainable. To 
make our country self sufficient in food grain production and to reach the point where we 
can have surplus food. Green revolution came into existence in the mid 1960s, which was 
the breakthrough in planned agriculture development. Broadly we have witnessed two 
challenges related to agriculture, the first one was to increase production and productivity, 
and the second was the volatility of food product prices. These interconnected 
combination of steps could help make sure that the most vulnerable countries and 
people get the nutrition they need. 
To cope up with these issues, the government made significant changes in technological 
and policy packages to help the farmers. Technological changes occurred in a much 
diversified manner covering seeds, adequate artificial fertilization, improved irrigation, 
pesticides, machines etc. under the green revolution strategies, high yielding varieties 
(HYV) and hybrid varieties alerted the agriculture sector. Farmers adopted this change 
that increased both area as well as production in the context of HYV. In India the 
percentage of high yielding varieties area to the total area under wheat increased from 3.9 
percent in 1966/1967 to 90 percent in 1992/1993. In rice too, new varieties have spread 
rapidly. In India alone the percentage of area under HYVs grew to 68 percent. By 1993 
the area of rice under HYVs had grown by more than 50 percent since the mid-1960s. In 
India the percentage of area under HYVs grew to 68 percent. In India, wheat production 
grew more than six fold between 1961 and 1998 (FAO, 1998). 
The government also directly supported farmers by initiating some policy packages such 
as subsidized farm inputs (fertilizers and irrigation etc.), support pricing and support for 
agriculture research in India. But these subsidy based interventions such as fertilizer 
subsidies reduced prices to 25 percent of their world market price but put a heavy burden 
on government budgets and also caused detrimental effects that led to misuse and soil 
degradation. This increasing resource degradation could effectively be tackled by 
appropriate and scientific use of natural resources, resulting in the yield enhancement to 
achieve accelerated agricultural growth. 
However, failing to achieve sustainable growth in agriculture in the 1970s and 1980s as 
major food crops showed stagnation in the output production and in some cases have even 
declined. Major reasons for fall in growth are many but the prominent one was the lack of 
appropriate information and services that attracted major attention of the policy makers in 
the last decade. 
Rapid advancements and changing needs of the farmers in respect with technology and 
research paradigms necessitate the focus on agriculture extension. Firstly it was driven by 
a community development approach in 1952 in parallel with major government policies 
to strengthen the agriculture system in India. The major leap was high yielding variety 
program in 1966-67 and small and marginal farmer's development program in 1969-70. 
But the most significant development program was Training and Visit (T&V) extension 
management system started in the mid 1970s. It focused on disseminating green 
revolution technologies for cereal crops and so far the major parts of extension activities 
were carried out by the State Department of Agriculture, especially public sector and so 
many others. But for various reasons these initiatives failed to achieve the required 
extension goals due to lack of infrastructure, trained personal and resources and lack of 
reach. A steady decrease in public investment in agriculture was observed. During the 
Sixth Five Year Plan period (1980-85) the agricultural sector was allocated only Rs 
64,012 crore which came down to Rs 42,226 crore during the Ninth Five Year Plan 
period (1997-02) in real terms. It has resulted in an unfortunate trend over the years to cut 
back on essential staff, particularly in extension departments. As a result, extension wings 
across the country are severely understaffed (Planning Commission, 2008). To cover 
600,000 villages across the country, there were roughly over 1, 10,000 extension workers 
engaged to cater to the needs of the farm families (Sulaiman & van den Ban, 2000). 
Also, T&V system is generally operated with low level of involvement of farmers by 
providing generalized information rather than specifically oriented needs of the region, 
target group requirements etc. and the system was not adequately developed according to 
farmers and natural resource management, suitable agricultural practices such as IPM etc. 
and subsequently agricultural diversification such as high value agriculture was not 
served by T&V extension. The inherent problems in the T&V model were only fully 
acknowledged in the 1990s. In 1990, to meet the above challenges, India's extension 
system has experienced major changes (Sharma, 2002). 
Though, agricultural extension systems in India are barely functioning and comprise some 
major barriers in effective working especially to small holder farmers (Parikh, T. S., 
2007). Some of them are of limited reach to farmers because of geographically dispersed 
areas, low motivation and accountability of field level staff, limited logistics, sheer 
numbers and difficulty faced in building rapport with farmers etc. leading to information 
asymmetries to farmers (knowledge gap) (Aker, 2011). 
Information and communication have always mattered in agriculture to overcome the 
existing knowledge gap. Updated information allows the farmers to cope up with and 
even get benefit from recent changes in modem agriculture. This technological 
advancement and changing farmer's needs can be met through various media by 
transferring informafion and knowledge in an efficient way (Birkhaeuser et al , 1991). 
National Commission on Farmers has noted that knowledge deficits hindered the 
agricultural productivity in India. In keeping with this view. Government of India has 
recommended that there is a need to take effective measures against the emerging 
challenges in the agriculture sector by strengthening information dissemination to 
fanners with the help of ICTs and to turn agricultural extension into more diversified, 
knowledge intensive, and thus more effective tool in meeting farmers' information 
needs (Zijp, 1994). 
Traditional media known as mass media played an important role in creating awareness 
about new agricultural technologies among farmers. The mass media were spreading 
agricultural technologies to the farmers at a faster rate than personal contact (Butt et al., 
2008). It contains both electronic and print media such as television, radio and newspaper 
and provide frequent contact with most farmers and economically viable to all sects of 
people. Hence, ease and accessibility make them efficient dispensers of information 
(Wilkening, 1956). 
Several programs were initiated by the government of India to cater day to day seasonal 
needs for the farming community and provide latest information on latest technologies. 
Since 2004, AIR has been broadcasting daily market rates and weather reports to farmers 
through a network of 94 FM stations. In addition, non formal educational programs 
known as "Farm School on Air" are also broadcast by AIR. Doordarshan started 
telecasting agricultural programs (Krishi Darshan) for farmers on an experimental basis in 
1966. At present, these programs are broadcast in half an hour slot for five days a week. 
Mass media broadcasts supported by trained agricultural extension personnel at the field 
level shaped the backbone of the agricultural extension system in India. All India Radio 
(AIR) started broadcasting for the farming community in the late 1950s. These programs 
cater to the day to day seasonal needs of the farming community and provide information 
on latest agricultural technologies. These programs are broadcast for a duration of 60 to 
100 minutes every day (Ali, 2011). 
But these mass media messages are too broad to be of much use and usually serve only as 
an aide memoir for regular field operations (Gandhi et al., 2007). Although mass media 
enabled agriculture extension somehow reduced the information gap but the problems 
exist as the agriculture sector becomes more complex in view of emerging agricultural 
trade and organized food retailing, efficient forward and backward linkages and the 
involvement of private agribusiness players. 
With the opening of Indian economy in 1990 and in the post WTO era, the agriculture has 
turned into a highly diverse industry. Planning commission of India recommended 
planned interventions at all links in agricultural supply chain such as delivery of farm 
inputs and its use, increasing production through efficient management at the farm level, 
lowering post harvest losses in handling and storage by providing storage and 
transportation infrastructure and processing farm outputs into higher value foods are the 
primary factors for agricultural development (Platming commission, 2002). 
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The prospective decisions to be made by farmers lie in the diversified ranges from choice 
of inputs (crop varieties and seeds, water, power, fertilizers and pesticides) and market 
transactions related to them, farm operations (tillage, sowing, water management, 
fertilizer management, pest management, harvest), post-harvest operations and 
transactions (storage, transport, marketing, processing, etc.) and many others. Several 
other nonfarm decisions which impacted farm operations include savings, investments, 
education, health, etc. and information accessed and supported through various 
organizations (e.g., input suppliers, rural credit agencies, extension services, NGOs) (Rao, 
2007). 
Information required in this vast agribusiness perspective, generally comes from research 
organizations, government and private sector, NGOs, and institutional establishments. 
This information can be enhanced by using broad spectrum of communication systems 
and activities through the integration of multimedia mechanism into daily processes. The 
information problem and knowledge gaps generally faced by the farmers in their 
livelihood activities and investment decisions can be overcome effectively by utilizing 
aforesaid measures. (Chapman & Slaymaker, 2002). 
Improving the quality and quantity of information available is necessary but not sufficient 
for improved decision making. Overall improvement requires active stakeholder 
participation to better defend their interests and articulate their needs. There is a need to 
understand how to convert this information into knowledge by acquiring, transmitting, 
altering and integrating it into conceptual systems among individuals and groups. Apart 
from the occurrence of the technological transformation in the world, the power of 
knowledge (technical knowledge and information gaps arisen from the unequal 
distribution of technical knowledge and information) can be greatly enhanced by ICTs if 
they are harnessed to improve and break down both these barriers of knowledge and 
information exchange (World Development Report (WDR), 1999). 
To tap the potential of new technologies, its adaptation merely depends on innovations 
(technological, institutional and entrepreneurial) to create low cost, easy handling of 
devices and to set up access through public or market centers with affordable 
products. But the information flows are generally top down in nature with less of local 
relevance to farmers who are not able to avail the question and answer services or supply 
feedback to the extension services and research centers. These constraints of knowledge 
creation and knowledge sharing have led extension services to focus on the importance of 
two way flow of information with a shift towards a more participatory approach. 
Participatory approach can be achieved by improving and enhancing two way flow of 
information (Zijp, 1994), instead of the outdated mode of one way information delivery 
mechanism, aUhough it is also necessary (Chapman & Slaymaker, 2002). 
Information is at the core of the information exchange processes in agricultural 
information system. To make sure that the information can be understood by local people, 
the sharing of knowledge should be available in local context or content specific and 
relational in nature. There is a vast amount of literature recommending approaches to 
design information content locally in context of language; culture, information delivery 
channel and information format (Batchelor et al. 2003). 
The recent advances in ICTs have proved to be a great boon for the agriculture sector in 
general and for making the extension services effective in particular, by speeding up and 
managing information flows at various levels (Jones & Garforth, 1996). The use of ICTs 
is innovative if its use along with farmer's participation can be the best solution to make 
decisions more effective. It also covers all the dimensions of information accessed to 
meet the demands that farmers face during their decision making process. 
The role of ICTs in such a scenario is to provide timely information, increase choice, 
reduce transaction costs, and to improve the efficiency of decision making that can result 
in enhancing production, improving the quality of life and income of the farmers (Rao, 
2005). Innovations have been taking place in the form of multi-purpose information 
kiosk, telecenter, mobile based applications etc. and a number of initiatives are in 
progress in India. Some of the known initiatives are e-choupal, Tata Kisan Sansar, 
Warana model, Eid parry project, M S Swami Nathan project, Cyan Doot, I kisan etc. The 
government of India has also formulated an ambitious National e-govemance Plan 
(NeGP) which identifies 25 mission mode projects to be implemented through different 
ministries at the center as well as the state levels. 
There are over 200 ICT-enabled development interventions in various stages of 
implementation across the country; most of them include some component related to 
agriculture (Kameswari et. al, 2011). In India there are approximately fifty grassroots 
level ICT projects, some are running quite successftilly, whereas others have a long way 
to go. However, integration of Information and Communication Technologies can 
disseminate the agricultural information to fiilfill the existing gap. So, ICT models give a 
new concept of business process handling among farmers. Studies have been done in 
taking a review of these models about the information disseminated to the farmers. That 
gives the concept of new models on agricultural decision making process in developing 
countries including India. 
Most of the ICT models including both the private sector as well as public sector have 
been launched with agricultural applications as their prime focus. There also exists 
public-private partnership (PPP) and cooperatives involvement in launching ICT models. 
These models are providing a range of services to overcome the information deficit 
situation which our farmers are facing in agricultural production, input supply, 
agricultural extension, market information/ intelligence and price discovery (Narula & 
Sharma, 2008; Narula, 2009). 
In spite of all these initiatives, it has been felt that there exists a huge gap between what is 
being offered and what is being demanded, (Cecchini & Raina, 2004; Saith & 
Vijaybhaskar, 2008). Hence, there is a strong need to explore important issues pertaining 
to this gap such as assessing the information-supply gap, the impact of information 
modules to target beneficiaries, to explore the farmer centric needs etc. 
This study has examined the impact of ICTs in strengthening agribusiness in India. Due 
to the degradation in natural resources, improved agricultural technologies and market led 
development, agriculture has transformed from the traditional state into modem one and it 
is embedded with vast information and knowledge as needed by the farmers. Primarily 
public extension services were the most common means for dissemination of information 
to farmers which failed to respond to their changing needs, mainly due to poor 
implementation, lack of staff accountability and limited reach among the targeted 
population. ICTs can play an important role in making effective decisions by ensuring 
real time information and availability of scientific and technical information. This may 
lead to development of innovative information delivery mechanism in the form of 
information delivery models which came into existence for providing the content of 
information in a better way. This study has evaluated the four information delivery 
models, as how these models could be better implemented in achieving their goals. 
In this study efforts have been made to analyze different information delivery models on 
the basis of their functioning which are broadly categorized as informational, 
transactional and e-govemance models. This study gives a clear view about the relevance, 
objectivity, effectiveness and the performance of innovative information delivery models 
which are providing information regarding farmers' needs in their agricultural decision 
making process through the stages of planning, input, cultivation, post-harvest operations, 
marketing and distribution. The study is basically exploratory in nature, specifically 
concerned with user and non user group of respective models and the data has been 
collected through the primary survey. The study area includes different zone of U.P. viz. 
western, eastern and southern U.P. (Bundelkhand). Selective statistical tools and 
techniques have been applied using SPSS 13.0 and E-Views software to draw the 
conclusion of the study. This study gives the recommendations for the implementation of 
innovative information delivery projects to reduce the knowledge gap among farmers and 
to provide them with relevant information regarding the whole agricultural value/ supply 
chain. 
1.2 Structure of the Thesis 
This thesis is divided into 10 chapters. Chapter 1 presents the background and interest of 
the research. It critically gives an idea about the challenges faced by Indian farmers and 
the transformation of agriculture extension from traditional to modem one (through 
innovative information delivery models) in acquiring information related to agricultural 
activities. 
Chapter 2 provides a review of literatures relevant to the research objectives containing 
the three main research areas. Firstly, it traces the agricultural problems, technology 
adoption role and issues through extension services particularly in India and in the world 
in general. Secondly, by finding the factors that are affecting the extension services 
through proper use of ICTs or determining the factors of transfer of technologies, this 
chapter helps build the fundamental concepts of ICT and decision making at all levels of 
agricultural decision making process. Lastly, it presents a comprehensive review of 
previous research work on information delivery models involved in facilitating the 
information content concerned with farmers in their decision making process. 
Chapter 3 introduces the conceptual framework of supply chain management in 
agriculture and discusses the formulation of hypothesis. The factors such as socio-
demographic profile, farm characteristics and business characteristics of farmers, which 
are affecting ICT use in agriculture decision making processes are predicted. Chapter 4 
provides a description of the research methodology used in this study. Briefly, it discusses 
about the sampling procedure for data collection, survey instrument, and techniques of 
data analysis employed in the study. 
Chapter 5 describes the present situation of agriculture in India and develops a theoretical 
framework to explain the relevance and importance of sources of information in the 
agriculture decision making process using secondary data of NSSO (2005). Lastly, it 
sketches the changing face of agriculture supply chain. Chapter 6 provides the theoretical 
background to explain the need of ICT models. It also discusses the development of 
information delivery models and institutional structure, functioning and operations of four 
models selected in our study. Chapter 7 analyses the importance of various sources of 
information in decision making processes. 
Chapter 8 compares the strength of four models across the stages of agriculture supply 
chain and also performs the user and non-user analysis of these models. Chapter 9 
identifies the factors affecting adoption of ICTs at different stages of agricultural supply 
chain. Finally, Chapter 10 draws the conclusion and suggestions of the research, and also 
hints the future directions for further research. 
CHAPTER S 
REVIEW OF LITERATURE 
This chapter reviews three main research areas. Firstly, it traces the agricultural problems, 
technology adoption role and issues through extension services particularly in India and 
in the world in general. Secondly, by finding the factors that are affecting the extension 
services through proper use of ICTs or determining the factors of transfer of technologies. 
By doing so, this chapter helps build the fundamental concepts of ICT and decision 
making at all levels of agricultural decision making process. Lastly, it presents a 
comprehensive review of various models used by previous researchers in facilitating the 
information content concerned with farmers in retrieving the information needed in their 
decision making process. 
2.1 Agriculture Problems, Technoiogy Adoption and Extension Services 
Birkhaeuser et al (1991) summarized several studies regarding extension services impact 
on farmer's knowledge, technology, farm practices, farm productivity/ efficiency, 
technology adoption, farm output supply and demand. Researcher found the problem of 
inaccessibility of the extension services to all the farmers and presented a solution by 
capturing extension activities at village or area level. A total 36 out of 48 cases had a 
significant and positive effect but there exists a lack of extension impact in these 
instances also. Some hypothetical explanations can be offered e.g. lack of relevant 
technology to be diffused, a temporarily depressed agricultural economy or ineffective 
extension activities. Attention should also be paid to the possibility that the allocation of 
extension efforts by governments is not random across areas or communities. 
Umali-Deininger (1997) examined the role of public and private sector extension system. 
Extension system could play an important role in diffusion of improved technologies and 
sustainable farm practices. Poor performance of some public extension programs as 
reflected by slow adoption has spurred search for alternative approaches to improve 
extension services. Many extension programs lacked a consistent link both with farmer 
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and agriculture research sector and faced continued problems arising from a failure to 
address the needs of farmers and inadequate human resource etc. On the other hand, 
private sector has the ability to diffuse information quickly. 
Garforth and Lawrence (1997) explored extension approaches and methods in 
technology transfer. They briefly discussed some policy matters such as encouragement 
of local development or adoption of technologies, farmer to farmer extension, 
diversification of extension system to public, private, NGOs, and agricultural 
organizations, mass media coverage, facilitation of decision making and technology 
adoption. The study pointed out the problem solving approach towards climate change 
and uncertainty, soil erosion, weed management etc. that aroused due to lack of 
information dissemination. Farmers rely more on traditional knowledge in farming 
although green revolution has occurred. The reason was lack of technological reach 
because of informal communication network which did not cross socioeconomic 
boundaries. The mass media can be a powerful tool for exchange of sharing of views and 
information within a rural population to make them proficient in decision making. The 
study suggested the decentralization of extension system as to devolution within public 
administration of powers. 
Chapman and Tripp (2003) highlighted the role of private extension approach in 
solving the needs of commercial farmers and at the same time of subsistence farmers too. 
This study covered extension activities related to contract farming, agriculture input 
firms, and contribution of producer cooperative. A tie-up of agricultural information with 
private extension could support input decisions specifically to the field of an individual 
farmer. A shift towards privatized extension strategies can only be justified if it improves 
the efficiency of service and meets the needs of the majority of the farming population. In 
developing countries, privatized extension systems will have to be structured so that the 
majority of resource-poor farmers receive better service than they do under the poor 
performance of many public extension systems. They should be more responsive to 
farmers priority needs. Communication should be two ways to get the feedback from the 
farmers. 
Davis and Place (2003) discussed the different approaches of NGOs in agriculture 
extension. It broadly categorized as transfer of technology (TOT) and farmers first. They 
discussed their strengths and weaknesses and proposed a coalition model that combmed 
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research and extension players such as farmers, universities, private companies, 
community-based organizations and cooperatives can add their strengths to the mix. 
Croppenstedt et al (2003) observed that fertihzers adoption was restricted in Ethiopia. 
The lack of well-functioning credit markets was another barrier in adoption of new 
technologies. This study found that farmers could not adopt new technologies because of 
lack of funds although they got high profit. 
Lodhi et al (2006) conducted a study on the effectiveness of the public sector extension 
system under a decentralized extension system in Pakistan. There were many factors due 
to which traditional extension system abolished such as ineffective transfer of technology 
among researchers, farmers and extension worker etc. The results of the present study 
reported that among agricultural extension activities undertaken by efficient farming 
system (EFS) under decentralized extension system crop production related information 
was disseminated in a very good manner followed by post harvest, marketing and farmers 
training meetings. In mass contact method only print media fell in good category. Study 
formulated that government should take serious steps to the policy side of agriculture 
extension for the involvement of maximum number of extension workers. 
Glover (2007) studied farmer's participation in agriculture extension services and 
reviewed the Training and visit (T&V) approach and compared the participation and 
accountability of farmers between public and private sectors. The private sector was more 
efficient to benefit farmers as compared to public sector. The researcher did a case study 
of Monsanto SHP which is providing services like improved seed technology, crop 
production techniques, fertilizers and conservation tillage practices, training to use of safe 
and efficient technology packages. Study found that farmer's decision influenced the 
adoption of agricultural technologies in collaboration with private sector. 
Kalla (2008) visualized the role of traditional and cyber extension in agricultural 
development in India. Sustainable agriculture, agribusiness and contract farming were the 
new emerging paradigms witnessed in post green revolution. Yield saturation is the main 
problem faced by certain crops that could be resolved by integrating extension services 
and ICTs. The advances in information and communication technology (ICT) are on the 
edge to harmonize extension efforts for transfer of technology. The extension is now 
required to consider farmer, as an active partner in technology generation and validation 
rather than a passive recipient as end user. 
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Ghosh and Ghosh (2009) studied the initiatives taken by the Government of India (Gol) 
as well as premier institutions and non-governmental organizations in the area of 
information literacy, life-long learning and knowledge repository development. This 
study briefly discussed the policies initiated by Gol such as the setting up of Rural 
Knowledge Centers or Community Informed Centers for lending books, web-based 
services such as e-leaming, banking and insurance, Panchayat level information, e 
governance, community information, content and database creation. Study concluded 
that a closer relationship amongst the entire range of stakeholders (e.g. health librarians, 
social workers, health professionals and the patients) will develope a better understanding 
and acknowledgement of the particular needs of community. 
Mathur and Sharma (2009) studied the role of ICT sector for human development in 
India by enabling access to information, creation of employment, improving the quality of 
life, better livelihood opportunities in rural areas, growth of agriculture, and the related 
issues. ICT has reduced information asymmetry and a gap between rich and poor. The 
ICT density is continuously moving up in the rural areas facilitating agricultural 
information to rural people. They discussed relationship of telecom expansion, growth 
and need for further expansion of ICT in order to meet the rising demand of farm sector, 
small industries, irrigation, water supply and bank credit mainly to meet out marketing 
needs. There has been an increased productivity in remote rural areas through substitution 
of pricey mode of traveling to access the markets with low priced and reliable telephone 
usage. Farmers have enormously been benefited through better information flow on 
agricultural prices, products and attributes. Extension of ICT services into India's rural 
economy has invigorated the market functioning. Well-functioning markets have 
facilitated the commercialization and diversification of farming and they have a vital role 
in efficiently bringing food and agriculture products to domestic and international 
consumers. At last there is a need of coordinated policy of ICT and other sectors. 
Joshi (2012) discussed the need for application of science and technology in Indian 
agriculture sector. Its absence is the major cause of declining production, lack of 
insfitutional finance, crisis in irrigafion facilities, collapsing agriculture extension, 
problems in agricultural marketing, degradation of land resources and climate change. 
The major revolution in India constitutes a gene revolution for modifying crops before 
their commercial use in the market. IT has revolutionized the delivery of extension 
services in rural India. Study recommended that there should be alliance of business, 
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NGO and government sector to overcome the problems. Internet, mobile telephony, FM 
radio could be the enabling tools for accessing information related to agro inputs, crop 
production technologies, agro processing, market support, agro finance, agro clinics and 
agribusiness through integrated use of these technologies. 
Pray and Nagarajan (2012) presented a comparative study on the development, use and 
research innovations in agribusiness in India. Study based on secondary data of seeds, 
pesticides, machinery etc. for the time period of 1990-2010, showed an increase in 
cultivars of wheat, rice, maize to the tune of roughly two-fold where as cotton cultivars 
got tripled. Agricultural machinery, veterinary medicine, agricultural processing 
industries also adopted more irmovations. Researchers discussed major policies in 
agribusiness research and irmovations. Modem inputs like fertilizers, tractors etc. showed 
an enhanced consumption pattern. This research showed that agricultural innovations in 
India have dramatically increased since the 1980s. Quantitative data show that in 1990s 
and in the first decade of this century, the number of new seed cultivars registered in 
maize, wheat, and rice grew by at least 60 percent and probably doubled. Private sector 
involvement caused major factors such as market demand of agricultural goods in India 
and the globe, policy liberalization and advances in basic science and engineering 
(biotechnology and information technology). It recommended government actions to 
encourage the growth of rural business hubs and supply chains consolidation to promote 
supermarkets and the agricultural processing industry, which supply technology and 
market opportunities to poor farmers and job opportunities to landless laborers. 
Ferroni and Zhou (2012) discussed the purpose of extension with respect to farmers 'in 
dissemination of knowledge. Farmers experienced a knowledge gap of services and 
quality inputs, information of price and markets, post harvest management, quality 
production and safety standards. Extension can generate the best and desired outcomes. 
This paper discussed the convergence of agriculture extension, role of ICT and mass 
media, farmers and market led extension system. The "market-driven" approach has 
clearly succeeded when farmers organize themselves into groups or cooperatives, access 
knowledge and needed resources, and sell profitably into predictable supply chains. But 
mostly it converged into supply-led approach to meet the challenges of timely 
information and to reach all the farmers. Study focused on some models like ATM A 
model from public extension. Private extension has been categorized into input and 
technology providers (Hariyali Kisan Bazar, Tata Kisan Sansar etc.), extension by 
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aggregators and processors (HLL, Rallies, syngenta foundation for sustainable agriculture 
etc.), extension by NGOs (Basix, PRADAN, and BAIF), mobile application in extension 
(Digital Green, IFFCO Kisan Snachar Ltd., Nokia Life Tools, Reuters Market Line etc.). 
They concluded that mobile application could communicate and inform farmers when 
tackled by innovative actors. NGOs and private players were found growing rapidly as 
compared to public extension. 
Dethier and Effenberger (2012) reviewed the economic literature on land markets, 
research on seeds and inputs, agricultural extension, credit, rural infrastructure, 
connection to markets, food price and such other aspects. Agriculture faces mamly two 
challenges; the first one is to increase food productivity and production in developing 
countries. The other one is extension services etc. Green revolution in the country has led 
to sustained increases in yields, intensive mode of agriculture and adoption of new 
varieties by farmers, improved irrigation and a massive use of fertilizers. But some 
challenges, which prevented reaping the benefits, are missing markets for insurance and 
credit, low education levels, limited market access and market information etc. Further 
the role of extension services in addressing the problems in reaching the rural people 
(caused due to lack of accountability of extension agents) can efficiently be solved by 
ICTs such as mobiles. Finally, they concluded that HYVs, integration of small farmers 
into modem value chains and the use of communication technology in extension services 
could nurture technology adoption and profitable cultivation among farmers. 
2.2 Factors Affecting Adoption of ICTs 
Riesenberg and Gor (1989) discussed the problems about stagnation in farming 
operations with reference to previous studies related to extension services, agents and 
research centers. Information on practices on farming was not disseminated because of 
lack of information sources. Researchers advocated the transformation of traditional 
interpersonal methods of information to mass media like print material, TV, computer etc. 
for effective gain in potential of practitioners. The study identified the sources of 
information and their effective use in disseminating information on innovative farming 
practices. Data was collected of 321 farmers in the districts of USA and results were 
drawn by respondents' preferences of method of agricultural information using two way 
ANOVA statistics. Also one way ANOVA and the Mann-Whitney U were applied for the 
analysis. Study also suggested that farmers prefer interpersonal method of information on 
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innovative farming practices. Age is the important factor as 20-35 age group prefers the 
mass media method most. 
Mohammad and Garforth (1999) empirically identified the sources of information and 
their effectiveness on adoption of agricultural information among farmers in Pakistan. 
Lack of technical knowledge is the prime factor responsible for low productivity in the 
agriculture production at farm level. Agriculture extension services facilitate farmers to a 
variety of information sources, which showed farmers interest in farming. The 
respondents were selected as contact farmers and non contact farmers (CFs). Study found 
that neighbors/ friends/ relatives (NFRs), radio and print media were the major sources of 
information as realized by the farmers. However, field assistants and agricultural officers 
lay far behind the expectations as only 18.3 % were reported as source of information and 
were also the least effective. But print media could impact positively among literate 
farmers which are regarded as most effective sources of information. The role of CFs and 
NFRs as information source was found to be almost nil. 
Omekwu (2003) observed that value of the data, their reliability and quality can be 
maintained by an information system for valuable decisions related to agricultural inputs. 
The reliability, quality and usefulness of information from the system will depend on the 
reliability, quality and value of the information the system had received as inputs. The 
information requirement of users should be analyzed and synthesized to ensure the 
inclusion of only need based information. 
Chandrasekhar (2003) discussed the diffusion of information technology in India. In 
2001 only 31.5 percent rural Indians and 74.1 percent urban Indians had accessed 
information through home based or community TV sets by Doordarshan's network. Tele-
density is a simple measure used to assess the diffusion of information technology that 
had touched 5 per 100 inhabitants as on 31 March 2003. This growth in connectivity 
could increase interactive communication between distant centers, allow improved 
governance through the more well-organized delivery of information and bring in a social 
change in rural areas as well as get bigger access to the internet and its benefits. 
Rao (2004) indicated that ICTs promoted greater transparency and sped up the decision-
making processes of governments, and thus empowered rural communities by expanding 
their use of government services. In India many of the ICT initiatives were in running 
phase and diversified information was a great need of farmers. 
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Kaushik and singh (2004) drew some preliminary lessons about information technology 
and broad based development in north India. In rural India, farmers make important 
transactions and access to sell their crops and buying inputs, matrimonial alliances for 
their children and job seekers identified as potential users of internet based matching 
services. They compared the two ongoing projects namely Tara haat and Drishtie (NGO 
based models of same geographical and economical location), which are providing 
information to the rural people. They recommended that constructive innovation can be 
achieved through the use of hybrids of commercial and non profit organization with the 
partnerships of local and state government agencies. 
Nikam et al (2004) discussed the overview of Indian ICT scenario and found that ICT 
played a significant role in supporting livelihood by catering information on better use of 
natural resources, markets and commodity prices. They discussed several ICT initiatives 
which were providing mandi rates, land details etc. to its users. This study drew a 
prerequisite for the success of the projects by creating information content in local 
languages. The scope of IT must be seen as reaching not beyond that of computers and 
internet but to include radio, TV, microchip technology etc. 
Rao (2005) discussed the overview of several ICT initiatives in India which were 
providing diversified services to the people such as reservation, prices of agricultural 
inputs and outputs, market services (export potential etc.), governments information, 
banking, health care, transport, weather etc. 
Rao (2005) discussed the role of ICTs in reaping the benefits in rural communities. 
Several factors were highlighted which restricted rural communities in accessing ICTs 
and technological innovations. These factors include lack of awareness about the benefits 
of ICTs, in accessing ICT facilities, language barriers in internet use, non-availability of 
online government information etc. He discussed selected community and rural initiative 
projects in India which were acting as a key element in poverty reduction and sustainable 
development by creating information rich societies. 
Kasigwa et al (2006) examined that developing countries (DCs) were lacked in fulfilling 
the capacity building of rural people by the use of ICTs. They critically analyzed the role 
of ICTs in socioeconomic development among least developing countries (LDCs). The 
challenges of creating sustainable ICT projects/ initiatives and ultimately the community 
development in LDCs were explored. One of the reasons in the failure of some initiatives 
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was due to supply-driven nature of ICTs, failed to address local and cultural impediments 
and opportunities. This study recommended the exploitation of new opportunities in 
content development and its applications to ensure the community's sustainability goals 
through innovative use of models. Several measures were found in the study such as 
community involvement in deciding, planning and evaluating the projects and adopting a 
learning approach through evaluation cycles. 
Ommani and Chizari (2006) studied the use of information technology by extension 
agents in Iran. The real challenges were not to produce or store information but to make it 
available for efficient use. IT has decreased the cost of information flow, disseminated 
information and facilitated the large amount of information to all participants in 
agriculture sector. The productivity and competitiveness of farmers can be achieved by 
providing them with expert advice. They found that farmers used computer, WWW, E 
mail etc. in getting agriculture related information. This study recommended that 
integration of IT in agriculture would help any country to regulate its overall economy 
and trade and a strong need has been felt to develop electronic communication in 
agriculture and rural areas by orientating farmers with some IT skills. 
Rao (2007) studied the aspects of knowledge management and evaluated several ICT 
initiatives in India like n logue, MSSRF foundation etc. on mainly two issues. The first 
one was supply side that concerned with issues related to access of ICT-based services in 
rural areas such as technological and organizational aspects. Technological aspects 
included connectivity of computer; telephone etc. whereas the corporate agribusiness 
(organizational aspect) mode was the public sector or non-government organization 
(NGO). Farmers' decisions included input activities from crop varieties to pesticides, 
market transactions, farm operations, post harvest operations, storage, transport, 
marketing, processing and many others. The demand side was concerned with the 
information-dependent nature of farming and related decisions. He also defined ICT 
models according to their wide range of opportunities to deliver information in agriculture 
development and proposed three models (a closed vertical chain network for private 
agribusinesses; an open chain network model for public and nongovernmental/ 
multilateral institutions). 
Butt et al (2008) discussed the roll of mass media for enhancing potato production. The 
production level was not sufficient to feed that was due to several major factors such as 
non availability of disease free seed of high yielding varieties, poor agronomic practices, 
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indigenous weeding methods, lack of proper plant protection measures for the control of 
insect/pests and diseases, defective marketing system and lack of information. 
Information on newly developed technologies can add a value in solving the above issues. 
They found that provision of information was not sufficient. Mass media played 
important role in creating awareness about new agricultural technologies among farmers 
in comparison to personal contact. They suggested that different mass media were not 
fully utilized in the area stalling awareness level of the respondents which affected the 
adoption level of latest potato production technologies. The most effective mass media 
were radio followed by meeting, agriculture departments, TV, internet. 
Rao (2008) evaluated the status of ICTs in India, the role of telecenter in social 
development by taking an over view of selected current initiatives. The study concluded 
that several ICT initiatives were not equipped with appropriate technologies and lacked in 
designing of comprehensive plan in addressing the target population. The researcher 
proposed that telecenter model could work effectively by involving multi-stakeholder 
partnership (government, private players and development agencies). 
GoUakota (2008) evaluated the service provided by EID parry initiative. The kiosks users 
were categorized on the basis of company operated and franchise based. The physical and 
infirastructure were the most important problems faced by farmers. The various stake 
holders like farmers, banks, insurance agents, farm input providers and commodity 
traders could come together to create a nodal centre for accessing of information and 
operations. Exam results, loan facilities, insurance, sales, telephones were the services 
accessed by the users. This study reported that most of the farmers were not involved in 
getting information directly from computers rather than they accessed it by extension 
officers of EID Parry. He concluded that farmers want information content in a well 
organized format. 
Patil et al (2008) evaluated the main constraint in the adoption of ICTs and information 
needed by farmers, extension agents and research personal. Integration of information 
technology, agriculture and cyber revolution can alleviate significant strides in the 
development. The study evaluated several factors of ICTs use in context with farmers, 
extension workers and research personal. Unfamiliarity with technology, lack of training 
and illiteracy were the main barriers in effective decision making. They also identified 
several limiting factors such as poor infrastructure, insufficient power supply, 
telecommunication and ICT maintenance facilities etc. Demonstration and training 
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facilities at centers created closer relations among beneficiaries. Various incentives and 
updated services were the major needs of Indian farmers. This study recommended that 
there was a need to involve all the stakeholders (farmers, extension workers, policy 
makers, scientists, business communities, IT firms and NGOs) in research, development 
and technology transfer activities. Linking Village Knowledge Centers, KVKs and agri-
clinics could provide single window solution system to farmer's problems. 
Kannabiran et al (2008) studied RASI project (an internet based government-private 
initiative) which was initiated to foster e-govemance services. He analyzed several factors 
in accessing and using of services offered by this project. There are generally three types 
of kiosks, the first one was used in dissemination of information, second for interactive 
requirements and the last one for carrying out business activities and financial 
transactions. The use of appropriate application, physical access and infi-astructure, 
language selection and customized services etc. were the prime factors in better 
implementation of kiosks. This study also discussed some public and private sector ICT 
based initiafive like E-choupal, Gyandoot, EID parry etc. Location of kiosk, low fees and 
variety of offered services influenced the usage pattern of these models. Net browsing, off 
line services and matrimonial were mostly used by the people. The satisfaction level of 
using internet and agricultural services showed a marked decline. The study also found 
that provision of e-govemance and agricultural related information could add value in the 
working of these models. Connectivity was the major problem in effective exploitation of 
ICTs. Citizen centric approach should be taken into consideration for implementation and 
sustainability of the projects. 
Sudaryanto and Soekartawi (2009) evaluated several factors that influenced ICT 
adoption among Java agribusiness. ICT made information fi^eely, easily and quickly 
accessible to farmers at anytime and anywhere in world. Logit Regression Model was 
used to test the factors of internet adopfion. Among several factors ICT literacy was the 
important one regarding the adoption of ICT among farmers. They also suggested that 
fijture research could be extended to evaluate ICT adopting and non adopting firms. 
Ani and Baba (2009) evaluated the utilization of mass media methods in the delivery of 
agricultural information in Nigeria. Mass media could reach to wide audience at a very 
fast rate. They were helpful in notifying farmers about new developments and 
emergencies. Six mass media outfits were selected on simple random basis of 120 
respondents. This study identified various major constraints associated with the utilization 
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of electronic mass media in agricultural information delivery. Qualification, gender, age 
and income were the factors affecting the adoption of mass media and agricultural 
information. The major source of agricultural information was radio, followed by 
extension agents and TV. They found that electronic mass media was more popular than 
direct contact method among farmers. Power supply, farm income etc. were the major 
obstacles faced by the respondents. 
Hua et al (2009) studied small and medium enterprises in Malaysia and explored the 
extent of electronic communication use by SMEs. This study empirically analyzed the 
internal factors of firm and owners which were influencing EC adoption among smaller 
businesses in Malaysia. The methodology and results of this study might be applicable to 
other developing countries. The owner's, gender and education were found to be 
significant in EC adoption. 
Maumbe and Okello (2010) compared the application of ICT in agriculture and rural 
development of South Afiica and Kenya. Vast success in application of ICT in agriculture 
can be achieved by addressing impediments to adoption and diffusion. Such impediments 
in the use of ICTs included lack of awareness, low literacy, infi-astructure deficiencies 
(e.g. lack of electricity to charge electronic gadgets), language and cultural barriers. This 
paper also reviewed successful applications of ICT in agriculture and suggested the larger 
use of ICT-based interventions in agriculture. 
Armstrong et al (2010) developed a framework to support decision making of farmers. 
The development of this fi-amework followed earlier attempts to identify agricultural 
information dissemination frameworks and discussed the delivery process of location 
specific expert agricultural knowledge to farming communities in India. Internet and 
mobile technologies could better contribute in providing appropriate knowledge to 
farmers. Farmer Knowledge Decision Support Framework (FKDSF) was created by using 
Unified Modeling Language to support the delivery of cropping information under 
different circumstances. This study found that traditional farmers were not prompt to 
access internet as compared to innovative farmers. He suggested further elaborating of 
information flow and decision making processes among farmers. 
Okello et al (2010) developed a framework to analyze the role of ICT on agricultural 
commercialization and empirically tested the factors to reduce the marketing cost for farm 
households. Characteristics of extension models such as personnel contact method; 
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training and visit model (T&V model) were also discussed. Modem ICTs deliver 
information on time and at low cost to improve market access and agricultural credit etc. 
They reported that ICT application in agriculture could increase farmer's participation in 
market and would help to achieve the food security issues of farmers. Awareness and 
willingness of farmers to participate in an intervention were the basic assessment criterion 
of any projects. Asset poverty which encompassed poor infrastructure, lack of human, 
financial, social/ physical capital was prevalent factors in smallholder production system. 
They recommended that investment in physical infrastructure and efficient access to 
inputs/ assets were important issues which should be taken into consideration by the 
governments. 
Narula and Arora (2010) compared the functioning of two ICT models, one from the 
public sector (Gyandoot) and the second fi-om private sector (E-Choupal) in rural areas of 
MP state in India. The respondents were included from both the users and non users 
group of two initiatives. Information content related to agriculture, i.e. agri input prices, 
markets arrivals and prices, weather information were valued most by the farmers 
followed by e-govemance services (land records, caste, domicile, ration card, PAN card 
etc.). This study reported that farmers need timely and relevant information on electronic 
commodity auction, logistics, agricultural credit and agri-inputs (seeds, fertilizers and 
pesticides). They suggested that different user group farmers specifically need customized 
information such as crop specific, region specific etc. in the varying climatic conditions 
and crop diversity scenario. 
Chisita (2010) discussed the impact and scope of ICTs in dissemination of agricultural 
information and production among Zimbabwean small scale farmers. Farmers access 
improved quality of agriculture information through modem media (intemet and mobile). 
Social media, telecenter and other ICT driven communication devices have also immense 
potential to share knowledge and experience among small scale farmers. He suggested 
that integration of ICT with agriculture could promote Zimbabwe as a leader in 
agriculture production. 
Aii and Kumar (2010) empirically analyzed the role of E-choupal initiative in enhancing 
farmer's decision making capabilities. Data was collected on five point likert scale and 
AN OVA technique was used to analyze the data. The impact of socio economic profile of 
users and non users on the decision making behaviour of farmers were analyzed. 
Education, social category, income level and land holding size were the important factors 
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affecting the agriculture decision making process of farmers at planning, post harvest and 
marketing stage. Users of ITC E-choupal showed significantly better decision making 
aptitude. Post harvest loss minimization and marketing of the product at optimum price 
had increased the farmer's income. Higher education levels of user and non user group 
showed significantly different results in seven activities which include production 
planning (crop rotation and multiple cropping), cultivation (certified seeds and iixigation 
practices), post harvest and marketing (record keeping, sorting, grading and marketing 
information). This study showed that moderate education would help in making better 
decision on some activities. Large land holders and socially empowered groups were in 
better position to acquire knowledge and information. The study suggested that ICTs 
enabled initiatives, especially the ones which focus on providing transactional services, 
need to be further expanded and strengthened. The model needs to be designed keeping in 
view the demographic profile of the users. Content as well as user interface need to be 
tailored to suit the user group. Some efforts need to be made to increase the level of 
education of the user groups. Provision of financial services need to be given particular 
attention so that resource poor farmers were also able to make use of the information and 
knowledge being given to them. 
Aker (2011) discussed the potential mechanism through which ICT could smooth the 
progress of technological adoption and prerequisite of extension services in developing 
countries. Technological adoptions depend on mode of technology, wealth, education, 
complementary inputs, access to information and learning. This study reviewed the role 
of mobile and integrated facilitator of extension services. ICT based applications and 
services in agricultural sector provided information on market prices, weather, transport 
and agricultural practices via voice delivery/ SMS (mobile based), radio and internet. The 
important barrier in adoption of technology was information asymmetry. By providing 
information on variety of issues at each stage of agricultural production processes would 
reduce communication cost of farmers. This study briefly discussed on some issues such 
as scope of traditional extension, best suited information for extension services and their 
demand, potential sustainability and cost effectiveness. 
Aleke et al (2011) critically evaluated the impact of socio augmented parameters 
(lifestyle, age and gender) on the effective adoption of ICT by small-scale agribusiness 
operators in Southeast Nigeria. Low yield and productivity were the major issues 
colligated with Nigerian agriculture and which was caused by various factors such as low 
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ICT adoption, social factors, inefficiencies in supply chain etc. Researcher drew a light on 
adoption of ICT that imparted the shortening of supply chain. Three types of models were 
discussed in this study; DOI (diffusion of innovation), TAM (technology acceptance 
model) and SNT (social network theory). Authors argued that a combined exploration of 
these three frameworks would go a long way in addressing extension problems faced by 
farmers. This study found that ICT adoption process was greatly influenced by social 
imperatives. 
Lwoga et al (2011) investigated the application of ICTs in the improvement of farming 
activities in rural areas of Tanzania. The relevant issues are information and knowledge 
needs, their access and use. Quantitative, qualitative and participatory methods were used 
for the collection of data in six districts of Tanzania. Respondent's selection was based on 
the presence of ICTs such as telecenter, community radio and cellular phone networks in 
respective districts. He considered several parameters in the study such as soil 
classification, crop varieties, crop planting, irrigation, agricultural tools, animal feeding, 
animal breeding, credit/ loan facilities, land preparations, soil fertilization, value added 
agricultural marketing, animal housing, control of plant diseases, pests and control of 
animal diseases. The major information and knowledge gaps were identified in this study 
such as control of plant and animal diseases, marketing, credit and loan facilities. He also 
found that the major sources of agricultural information were local medium (neighbors, 
fiiends and family) followed by public extension services. Apart from radio and cell 
phones, advanced technologies (i.e. internet and e-mail) and printed materials were used 
at lower rate in spite of their existence in rural communities. Farmer's information needs 
varied across gender group. Oral communication channels were effective way in 
delivering information and knowledge in the surveyed local communities in comparison 
to ICTs. 
Islam and Tsujl (2011) discussed the community information centers (CICs) to bridge 
the digital divide in Bangladesh. Internet was the most effective technology used in 
reducing the information gap. This study had discussed the problems and prospects of 
CICs. Commodity prices, weather information, crop planning, literacy programs, exam 
results, health information, school curriculum, government notifications, downloadable 
forms etc. were the services offered by CICs. It had helped in easily access of e-
govemance facilities such as birth and death registration, voter lists, passport and other 
government's form. Most preferred services were e mail, chatting, agricultural 
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information, academics and updated knowledge. Power supply failure and low internet 
speed were the major problems faced by users of CICs. However poor literacy rates, 
language barrier, lack of IT skills, unawareness of modem technologies were the major 
problems faced its users. They recommended that awareness promotion, use of modem 
network technologies, focused content management, cooperation among govemment and 
NGOs should be considered as important steps for the advancement of CICs. 
Kameswari et al (2011) discussed the information seeking behavior of farming 
community. The National Commission on Farmers had noted that knowledge deficits 
constrain agricultural productivity in India. It added that use of ICTs in agricultural 
extension was the one way to address information needs of farmers. This study found 
some issues such as time lag, high cost, low technological literacy, infrastmctural 
problems, absence of linkage with other input agencies (input, fertilizers, and pesticides) 
that hindered the efficient use of rural knowledge centers. This study had been carried out 
in Garhwal and Kumaon region. Television was the most preferred source in comparison 
to radio because of its visual nature and diversified content. Agriculture information 
disseminated via internet would be feasible only under an effective institutional structure 
and arrangement. Though farmers accessed wide range of sources of information, they 
mostly relied on middlemen, local and official sources. This study recommended that 
entire agricultural supply chain can be made more effective by the use of ICTs. 
AM (2011) discussed the role of mass media in farmer's decision making of vegetable 
growers in Uttar Pradesh and empirically analyzed the factors affecting the adoption of 
information. This study analyzed the factors like socio demographic, farm and market 
characteristics using logistic regression model. This study found that information on input 
decisions and production techniques such as high yielding seeds, fertilizers, pesticides 
were primarily adopted from input dealers followed by local/ mandi, progressive farmers 
and relatives. Market price information was obtained fi-om local/ mandi and input dealer 
whereas farmers got information on govemment policies largely from input dealer 
followed by mass media. Small land holdings, irrigation facility and using hired labor at 
their vegetable farms were more likely adopt mass media information. He indicated that 
only 22 percent vegetable growers intended to use mass media. The vegetable growers 
largely belong to socially backward and asset poor segment, the mass media based 
extension system needs to be designed keeping in mind the opportunities and challenges 
faced by these vegetable growers. 
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Naik et al (2012) discussed about the sustainability of rural telecenter. Farmers could 
reach their information needs by accessing e-govemance facilities through telecenter. The 
number of services that could be delivered in rural areas through CSC varied according to 
the needs of the various stakeholders i.e. citizen and government. CSC could be a market 
creator in disseminating agricultural needs of the farmers which include crop, seeds, 
fertilizers and marketing information. Clustering, integrating and ensuring completeness 
of services in telecenter can be a sustainable move to deliver information between 
government and citizens. They found that telecenter were providing e-govemance 
facilities to rural citizens in an efficient manner although there exist low e-literacy, low 
penetration of individual ownership of computer and internet. 
Saeed et al (2012) discussed about the relationship between the governance and ICT. 
Various CICs were implemented to facilitate e-govemance services in rural India. This 
study analyzed the activities of CIC in one of the district in India having rural and tribal 
mix and investigated the demand-supply matching of e-govemance services embedded in 
CIC model in the perspective of providers, users and community people. The gap had 
been found between the level of demand and the level of supply. They recommended that 
this gap can be filled by understanding the needs of target population. The positive 
message was that there existed a high level demand of e-govemance service in rural as 
well as tribal areas. 
Islam and Ahmed (2012) reviewed selected research studies on information needs and 
information seeking behavior of rural dwellers in many selected developed and 
developing countries. They stated that in earlier studies, mral dwellers need day-to-day 
living information such as health, occupation, income generation, self-govemance, 
agriculture, education, religion, recreation and current affairs. More attention should be 
given to existing organizations which were engaged in disseminating information to its 
users. Internet and mobile should be considered as an altemative channels to provide 
information services in mral areas. In developing countries, oral and traditional methods 
played an important role in information transfer. Integration of NGOs with extension and 
government organizations can be the best solution to cater the information needs of mral 
dwellers. 
Glendenning and Ficarelli (2012) evaluated the content development and management 
processes of six well known ICT projects in India. Relevant and timely information 
empowered farming community by creating and sharing of knowledge. This study 
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addressed the availability, relevancy, mechanism, needs and demand of information 
content disseminated by ICT projects. Selection of initiatives was based on their handling 
on content management and delivery processes. Three of them (IKSL, RML and Lifeline) 
used mobile phones to deliver the information where as other three (Digital Green, e-
Sagu, and a-Aqua) were internet based service providers. All the ICT projects share 
similar goals although, they had different ICT approaches and pathways. Localization of 
content can be improved by facilitating Q&A services to the end users. They 
recommended that the integration of ICT platforms with existing public agncultural 
institutions could ensure the sharing of expert tacit knowledge with farmers. 
Kiiza and Pederson (2012) discussed the factors affecting access to ICT based market 
information and its intensity of adoption. They argued that access to ICT-based market 
information is crucial in the adoption of seed technologies. A significant influence was 
found on the adoption of seed technologies while accessing market information. This 
study selected several parameters such as FM radio stations, farmer cooperatives, market 
information centers which were providing ICT-based market information. 
Armstrong et al (2012) discussed the impact of ICT among rural farmers of Ratnagiri 
district. More than one hundred randomly selected farmers were surveyed to gather 
information on the use of ICT. This study suggested that the income was key constituent 
in adoption of ICTs where as age, education etc. did not affect significantly. Large 
farmers were more interested to use ICTs. Farmers were most interested in obtaining 
market price information and it could be achieved by establishing information centers and 
telecenter. 
Ali (2012) discussed the factors of ICT adoption at all the stages of agriculture supply 
chain (crop planning and production, post harvest and storage, sales and marketing). He 
selected several parameters such as socio demographic profile (age, income, social 
category, education and secondary income), farm characteristics (land holding size, 
leased land, number of crops grown), business orientation (farming as business, 
awareness on MSP, social networking). This study was conducted in eight districts of 
Uttar Pradesh and the respondents were categorized as the user and non-user group of e 
choupal. The Poisson Count Regression Model (PCRM) was used to analyze the factors 
influencing the adoption of ICT-driven information on various agricultural practices. 
Educated farmers were more inclined to use ICTs for their farming decisions. It gave 
implication that ICT models should be designed according to the needs of less educated 
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and more educated group. Socially higher classes and secondary source of income were 
positive factors which influenced better adoption of ICT. Large land holders and leased 
land farmers were less likely to adopt ICTs based information as compared to small one 
whereas diversified multiple crop growers showed significantly higher adoption. Farmers 
who perceive farming as business and awareness of minimum support price (MSP) were 
more likely to adopt ICT based information. Farmers who were associated with self help 
groups (SHGs) have no effect in ICT driven information adoption. 
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CHAPTER 
RESEARCH FRAMEWORK AND HYPOTHESIS 
S 
3.1 Identification of Research Gap and Need of Current Study 
Several issues are concerned with the recent agriculture situation in India, right from the 
natural resource degradation, technological advancement, production optimization, to 
marketing of produce etc. According to Schultz (1964), many farmers stayed poor not 
because they are "backward" but because their government provides them with little 
technical and economic support. These productive technologies are available but the 
farmers are reluctant to use them due to lack of information regarding effective 
technological implementation. The traditional agriculture extension has poorly responded 
in dissemination of agricultural information which results in an information deficit 
situation in India. The need has been aroused to transform the traditional extension 
system to pluralistic extension system, involving all the stakeholders in the agriculture 
value chain such as public sector, private sector, public-private partnership, self help 
groups (farmers groups) etc. 
With the advancement of recent development in ICT sector in India, it has embarked as 
an important vehicle in providing information and knowledge to the agrarian community 
by expanding the geographical, cultural and social outreach. But the lack of relevant, 
accurate and timely delivery of information is the important factor affecting the farmers 
in an information and knowledge deficit situation. Several organizations which are 
involved in the enlistment of agrarian community are facing difficulties such as lack of 
two-way communication, specific and localized information, linkages among research 
institutions and extension workers as well as farmers (Chapman & Slaymaker, 2002). 
Farmers, therefore, are unable to exploit the wealth of agricultural knowledge that exists. 
National Sample Survey Organization (NSSO) has documented that at all-India level 
which indicates that only 40% of farmer households accessed one or more sources of 
information on modem technology for farming (NSSO, 2005). The NSSO (2005) survey 
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found that out of the sixteen different sources about 16.7% of the farmers got their 
information on daily basis from other progressive farmers in their vicinity. Farmers 
consider input dealers (13.1%), radio (13.0%) and television (9.3%) as important sources 
of information. Recent studies show that the farmer's information needs vary according to 
their agricultural problems and socioeconomic circumstances (Bekele, 2006; Villamil et 
al, 2008). Thus, by understanding the agriculture related information needs of farmers, 
different programs can be customized according to the needs of different groups. A 
limited number of published studies on farmer information needs and preferences have 
been done in India and other developing countries. 
In Africa, Aina (2006) and Okwu & Dauda (2011) analyzed that various sources of 
information, several agricultural information needs and socioeconomic dimensions were 
the factors influencing the adoption of agricultural information behaviour of farmers. 
Similar studies have been conducted in developing countries to evaluate the role of 
various information sources in agriculture such as by Lwoga (2010) in Tanzania and 
Asaba et al (2006) in Kenya and Uganda. In India, where more than half of the population 
is dependent on agriculture and allied activities, very few studies explored the factors that 
influence farmers' agriculture related information and its sources. But the usage as well as 
the coverage of these sources remains limited and their effects vary across states and 
farmer groups. 
Mittal et al (2010) studied in Tamilnadu districts that most of the farmers had regular 
access to agricultural information by using a variety of traditional sources (television, 
radio, newspapers, other farmers, government agricultural extension services, traders, 
input dealers, seed companies and relatives). The market prices, weather information, 
information on diseases and plant protection, and seed information were identified as the 
preferred information needs by small farmers. Halakatti et al. (2010), in the Haveri 
district of Kamataka, found that farmers preferred television, radio and print media as 
immediate sources of information. Meitei and Devi (2009), in rural Manipur, found that 
farmers adopted information related to seed varieties, pesticides and fertilizers and the 
preferred medium was radio followed by television and newspapers. 
Singh (1990) surveyed 120 farmers in Meghalaya and Sikkim and found that information 
needs were required in cultural practices of crops, plant protection and growing new 
varieties. Bhagat et al. (2004) interviewed 200 farmers in Jammu and Kashmir; and found 
that the progressive farmers were the most preferred source of information followed by 
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the extension staff of state department, television and radio. Riesenberg (1989) in his 
study discovered nine sources of information transfer among which demonstrations, field 
trips and training were most preferred. 
NSSO (2005) survey acknowledged that the farmers needed information on improved 
seed varieties, fertilizer application, plant protection, farm machinery, harvesting and 
marketing activities. On summing up the above literature, a range of diversified 
information needs can be categorized; choice of inputs (crop varieties, seeds, water, 
power, fertilizers and pesticides), market transactions, farm operations (tillage, 
sowing, water management, fertilizer management, pest management, harvest), post-
harvest operations and transactions (storage, transport, marketing, processing, etc.) and 
some others got significance (Rao, 2007). 
The information needed for effective decision making by the farming communities 
ranged from production planning, cultivation practices to post harvest stage and 
marketing. Production stage included crop rotation practices, crop production planning, 
multi cropping and soil testing. After production planning farmers needed field level 
operations to optimize the production of crops by adopting improved production 
technologies such as high yielding varieties (HYVs), integrated pest management (IPM), 
improved irrigation, fertilizer and credit. Post harvest operations required activities 
related to sorting and grading, storage, transportation and inventory to reduce post harvest 
losses and get the reasonable price of the product (Ali & Kumar, 2010). 
The six stage model was proposed consisting of twenty eight different agricultural 
activities encompassing crop planning or deciding, seeding and planting, growing, 
harvesting, packaging and selling (De Silva & Ratnadiwakara 2008, Mittal et al.. 2010). 
Our study finds this gap and finally it is extended to five stages of the agricultural supply 
chain comprising planning decisions, input, cultivation, post harvest and marketing and 
distribution decisions. 
Our study concludes on a range of activities affecting farmers decisions according to 
agricultural supply chain based on the related literature review. Planning decisions 
include the activities regarding crop choice, how to grow, soil behavior, cropping patterns 
(single or multiple crop choice) and selection of seeds (Castellazzi et al, 2008, Ali & 
Kumar, 2010). Input decisions comprise of timely plantation and price information of 
inputs (fertilizers, pest and weed management, government subsidies etc.) (Byeriee & 
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Hesse de Planco, 1982). Land preparation, use of machinery and irrigation facilities are 
some of the emphasized decisions regarding cultivation practices (Rolling & Pretty, 
1997). On the basis of above literature review, Forty one information needs have been 
identified in the context of farmer's decision making processes (in agriculture supply 
chain). 
The underutilization and inadequate consumption of agriculture produce directs the 
farmers to make seriously concerned about the post harvest losses that occur in storage, 
packaging, transportation etc. (Ali & Kumar, 2010). At marketing and distribution stage, 
farmers must decide whether, when and where to sell the commodity for better price 
realization (Shilpi & Umali-Deininger, 2007). The agriculture supply chain will include 
the following variables (in Figure 3.1) at each stage of supply chain analysis employed in 
our study. 
Figure 3.1: Stages and Variables for Agriculture Supply Chain Analysis 
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Thus, by integrating and implementing modem ICTs in diversified manner we can reduce 
the information and knowledge gap across the agriculture supply chain. Several ICT 
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projects have been launched to fulfill the unmet demands of innovative information 
delivery mechanism to the agrarian community for making right decisions related to their 
day to day activities, thereby improving overall performance of the complete agriculture 
supply chain (Ali & Kumar 2010, Kumar & Ali 2007). 
Several factors affect the farmer's pattern of using diversified sources of information. An 
analysis of the NSSO (2005) survey showed that small and marginal farmers accessed 
less information as compared to medium and large-scale farmers (Adhiguru et al., 2009). 
Ali (2011) reported in his empirical study of vegetable growers of Uttar Pradesh that 
small land holders are more likely to use mass media than large land holders. However 
mass media are less important at the adoption stage because of their one way flow of 
information, which can be improved by transforming it into two way interactive medium 
(Adhiguru et al., 2009). 
A number of ICT-based initiatives cater information regarding agriculture supply chain 
and extension services. With the emergence of modem ICTs such as mobile telephony, 
innovative community radio and television programs, video shows, information kiosks, 
web portals, rural telecenters, farmer call centers, video-conferences etc., ICT based 
agricultural extension brings incredible opportunities and has the potential to empower 
the farming communities. 
A number of government, private and NGO based models (around 200) are involved in 
facilitating information as well as transactions to the farmers. These models correspond to 
heterogeneous behavior of service provision embedded with different technologies. A 
complete list of various distinct modem ICT-based programs operating in India is 
presented in Chapter 6. To make extension service delivery more effective and beneficial 
in its reach to target farmers, it is important to assess the potential of ICT models, where 
some are concerned with information provision only (lifeline, MSSRF and Boodikote); 
whereas Bellandur, AP online, Gyandoot typically operate in e-govemance services. ITC 
e choupal and Warana models belong to transactional mode of service delivery (Dossani 
et al., 2005). A number of models also work as input supplier such as Hariyali kisan 
bazaar, Mahindra krishi vihar and Tata kisan sansar by Tata chemicals limited etc. 
Thus, there is a need to better understand the impact of information and knowledge on 
agricultural decision making processes by analyzing the role of information delivery 
models in enhancing the decision making capabilities of farmers across the whole 
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agricultural supply chain (Ali & Kumar, 2010; Mittal, et al., 2010; Meitei & Devi, 2009). 
None of the study compared all the three types of ICT models (transactional, 
informational and e-govemance) and a non-ICT model. 
In our study we selected four models namely 'Lifeline', 'e-choupal', 'Common Service 
Center (CSC)' and 'Tata Kisan Sansar (TKS)' based on the services offered as well as 
their mode of working. We later discuss institutional structure, functioning and operations 
of these models thoroughly in chapter 6. 
The study is specifically concerned with the following objectives. 
1) To analyze the role of ICT in various agribusiness sub sectors. 
2) To identify the source of information for effective decision making in various sub 
sector of agribusiness. 
3) To evaluate the role of ICT in information delivery at all stages of agribusiness 
processes. 
4) To analyze the existing IT driven agribusiness information delivery models and its 
contribution in strengthening agribusiness activities. 
5) To identify the factors affecting ICT adoption for agricultural decision making. 
3.2 Formulation of Research Hypotheses: 
Several studies have analyzed the factors that affect information adoption by agrarian 
communities (Agwu et al., 2008; Feder et al., 1985; Ali, 2012). The researchers (Caswell 
et al., 2001; Yahaya, 2002; Isgin et al., 2008; Boz & Ozcatalbas, 2010; Tucker & Napier, 
2002; Rogers, 2003; Rahelizatovo & Gillespie, 2004) investigated the relationship 
between farm size and adoption of technological farming information. Some (Nazarea-
Sandoval, 1995; Ali, 2011) identified the social and cultural system of a society as a 
factor of ICT adoption and possession of mobile technology was also discussed by many 
(Qiang et al., 2011; Xiaolan & Akter, 2011). This study also empirically analyzes the 
factors affecting adoption of information using ICTs for better agricultural decision 
making among farmers. Three sets of hypotheses have been formulated by reviewing the 
related literature. This has been depicted in Figure 3.2. 
HI: The socio demographic profile of farmers such as age, education, social category, 
farm income, secondary source of income are likely to have an influence on ICT based 
information use in agricultural supply chain decisions. 
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H2: Farm characteristics such as landholding size, leasing of land, and number of crops 
grown are likely to influence ICT based information use in agricultural suppl> chain 
decisions. 
H3: A farmer's business characteristics are likely to influence information use in 
agricultural supply chain decisions. It is assumed that the famiers who receive 
membership of cooperatives, are aware of government subsidies, availed demonstration 
facilities and are owner of modem technological assets like mobile are more likely to 
adopt ICT based information. 
Figure 3.2: Framework for Analyzing ICT adoption 
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CHAPTER S 
RESEARCH METHODOLOGY 
The previous chapter shows how the literature has been conceptualized in this study and 
provides a visual explanation of the emerged frame of reference. This chapter will cover 
the methodology used in this research. This chapter gives the details on the study area, 
sample size, sources of data and analytical tools and techniques employed in the study. 
Systematic design and analysis of data would give better results on any research subject 
and may also be helpful for any scientific inquiry. The research has validity because of 
the research methods and not by the research subjects itself Selection of research 
method helps in obtaining response to the questions in a cautious but easier and cheaper 
way and is based on the research problem and stated research questions. 
4.1 Nature of the Research 
Considering the broad classification of the researches we put this project in the social 
research category. It aims at obtaining the information on agricultural decision making 
processes such as planning, input, cultivation, post-harvest and marketing & distribution 
decisions. Being a social research it tries to identify the complex human behavior and 
the set patterns in it over which there is no control of the researcher. 
The approach of the study is exploratory in the sense that it is mostly directed towards 
identifying the various characteristics of the farmers for their agri-decision making and 
to create observations conducive to fiirther study. This approach was thought necessary 
for this study in view of the unknown information needs of the farmers in accordance to 
the decision making process. Few studies have been done covering the parameters of 
this work. 
Also the study will help in taking managerial decisions for implementing and 
documenting ICT initiatives. This study is not a pure academic exercise but it guides the 
organizations with an applied approach. It is a data based research, coming up with 
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conclusions which are capable of being verified by observations and especially when the 
available information is insufficient, the empirical study is the only way to get it. 
In this particular project, information needs of the farmers at various stages of agricultural 
processes i.e. planning, input, cultivation, post-harvest, marketing and distribution and 
their source of ICT models, have necessitated a preference for an empirical study. An 
extensive survey of four cities of U.P has been conducted and it is expected that its results 
may lead to the changes in the presently held opinions and help in building a new theory 
altogether. 
4.2 Sources of Data 
Both primary and secondary data are used in this study. In order to achieve the set 
objectives of the study the reliable data on various stages of decision making of farmers 
have been gathered from the stakeholders. In India there are a lot of ICT initiatives 
providing services to farmers that are helping in their decision making processes. This 
study has taken four ICT initiatives namely ITC e choupal by Indian Tobacco Company, 
Tata Kisan Kendras by Tata Chemicals Ltd., Life Line initiative by one world South Asia 
and Common Service Center (CSC) by govt, of India, located in the districts of Halhras, 
Ahgarh, Jhansi and Gorakhpur. 
4.2.1 Primary Source 
In order to achieve detailed data for analysis the investigators were used to collect the 
primary data in this research through interviews with farmers (users and non users for the 
selected initiatives) residing in the villages around 10-15 km. of the targeted villages, 
where the initiatives have the presence. 
4.2.2 Secondary Source 
Through projects implementation documents of these four initiatives and review ol' the 
literature it was possible to understand how the project was implemented to capture, 
store, manage, and disseminate agricultural information. How would the employees be 
able to train in using ICT and how are they applying instructions to aixive at best 
practices relevant for their tasks. 
These projects perspective and their goal to achieve in the near future, working system 
etc. was gathered from the websites and papers. Also the secondary data was collected 
from the institutions like IIM Lucknow, journals, papers, newspapers, magazines. 
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goveminent agencies, internet and other publications etc. The study specifically used the 
data set by the National Sample Survey Organization (NSSO)'s Situation Assessment 
Survey of Farmers (2005) as the base for conducting the study. This data was obtained 
from the report of NSSO no. 499, and was collected by the Union Ministry of 
Agriculture, Gol, through a survey of 51,770 households spread across 6,638 villages of 
India. 
4.3 Scope of Research 
The study area for this project is Uttar Pradesh but covering the whole population of users 
and non-users farmers for selected ICT initiatives in this area was beyond the time and 
cost resources; therefore the scope of the study was kept limited. It was decided to cover 
Ibur cities namely Aligarh, Hatharas, Gorakhpur and Jhansi districts of Uttar Pradesh. 
Moreover because of time and cost constraints the study was carried out mostly in the 
niral areas of the selected cities. 
4.4 Research Design 
It will be useful at this stage to crystallize the whole research project by way of making a 
blueprint of the study. The pre-requisite for the purpose will be to specify the data 
requirement and evaluate it in terms of time and resource constraints. An adjustment in 
the study becomes inevitable to bring the tasks identified into available financial and time 
constraints. This is done so that the amount of information sought matches the resources 
which are likely to be made available. 
The design of the structure of study mostly relates to what, where, when, how much, by 
what means etc. of the issues. Keeping in view the above, the overall research design has 
been split in the following six stages: 
1) Pilot Survey 
2) Sample size Detemiination 
3) Selection of sample 
4) Questionnaire Design 
5) Procedures of Data Collection/ Field Work 
6) Methods of Data Analysis and Testing 
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4.5 Pilot Survey 
While trying to prepare a design of the survey, it was thought necessary to conduct a test 
or pilot survey to ensure the workability of the design before giving it a final shape. The 
pilot survey was mainly conducted for three purposes. 
a. To determine the sample size. 
b. To test the questionnaire, 
c. To improve the field work organization. 
The most common method of sample size determination requires three kinds of 
specifications, namely allowable error, confidence coefficient and the estimate of 
standard deviation of the population. The first two of these specifications are matters of 
judgment involving the use of data but the third specification, the estimate of standard 
deviation of the population, is the responsibility of the researcher. Sometimes these 
estimates are available from the previous studies. Riesenberg, & Gor, (1989) Collected 
data of 321 farmers in the district of USA and received respondents" preferences of 
method of agricultural information. Butt, et al. (2008) Discussed the role of mass media 
for enhancing potato production in Pakistan. Respondents were selected randomly from 
10 villages from a district comprising of 120 respondents. Ali, J., (2011) discussed the 
role of mass media in farmer's decision making through a primary survey of 556 
vegetable growers. Ali, J., (2012) analyzed the adoption of ICT-based infomiation 
through primary data collection of 461 farmers in eight districts of Uttar Pradesh, India. 
From the examples of above literature, researcher has determined a sample size of 290 on 
a convenience basis and finally 74 respondents from Lifeline initiative, 72 from each of 
the three initiatives namely e choupal, Tata Kisan Sansar and CSC were collected through 
primary survey. 
Another reason for conducting the pilot survey is to ensure that the questionnaire that has 
been designed and looks simple and unambiguous to the designer will appear equally so 
to the respondent. There is, therefore, a strong case for trying out the questionnaire in the 
pilot survey before the main launch. It can be a humbling experience for the designer to 
find what can go wrong. 
If the researcher is not going to do the entire interview himself, it is useful for him to 
involve others in the pilot survey, while keeping himself also fully associated with it. This 
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gives a good idea to the researcher of the possible difficulties in the fieldwork of the main 
survey. This helps the researcher in better fieldwork organization and control. 
A small sample of fifteen farmers was drawn from the rural areas of Aligarh on a 
convenience basis. The researcher visited a number of places to administer the first draft 
of questionnaire. The problems arising in the field situations were carefully noted. The 
reactions of respondents to different questions were also recorded. The experience led to 
the modifications in the initial design in the following dunensions. 
• Changing the nature and wordings of some of the questions. 
• Changing the sequence of the questions looking to the level of the difficulty. 
• Cutting short the size of the questionnaire by omitting some of the less important 
questions. 
• Modifying the fieldwork plan in respect of time and effort requirement. 
4.6 Survey Sampling Strategy 
In India agriculture is the backbone. Millions of people are engaged in the agriculture 
sector. A niajor part of the stakeholders are rural people or farmers besides input 
dealers, processors, wholesalers and private industries. In this study, respondents are 
mainly farmers. In India it is very tough to include all the farmers because of the 
magnitude of farmers living here. The study is kept limited to some cities of Uttar 
Pradesh only because of the inability of researcher to afford the time and cost needed to 
cover the whole population of India. 
Table 4.1: Survey Sampling Strategy 
Districts 
Jhansi 
Hathras 
Gorakhpur 
Aligarh 
Total 
Information 
Delivery 
Models 
Lifeline 
E-Choupal 
CSC 
TKS 
4 
Nu 
of 
mber 
Centers 
1 
3 
2 
1 
7 
Respondents 
users per 
Model 
37 
36 
36 
36 
145 
Respondents 
Non-users per 
Model 
37 
36 
36 
36 
145 
Total 
Respondents 
74 
72 
72 
72 
290 
Source: Author 
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Multi stage stratified sampling has been used for the study. Firstly, Uttar Pradesh is 
divided into three parts mainly Eastern, Western and Southern to homogeneously cover 
the geographical location of the state. The second stage includes the selection of 
information delivery models. Three ICT based models and one Non-ICT based model 
have been selected for the study to make a comparison of effectiveness and efficiency of 
information delivery provisions among them. The three ICT based models namely 
'Lifeline'; 'E-choupal' and 'CSC were selected on the basis of their service provisions. 
categorized as informational, transactional and e-govemance models respectively. These 
models show heavy presence in the four cities such that the Life Line initiative is 
located in Jhansi district, E-choupal in Hathras, TKS in Aligarh and CSC initiative in 
Gorakhpur. In addition Gorakhpur represents for CSC initiative which was selected on 
the ground of a government plan to make this totally e governance district among the six 
districts in Uttar Pradesh. The data about project/initiatives availability to the concerned 
districts has been gathered from the respective management. A two way communication 
by e mail has been processed to the concerned management staff for seeking permission 
to reach out the location. 
Figure 4.1: Flow of Sampling Frame 
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Third stage stratirication was done on the basis of population covered by the respective 
models; the selection has been made for the survey in the initiative centers location. 
Users/non users were randomly selected for the different initiatives accordingly such 
that a minimum 35 respondents from one center of'lifeline'; TKS were taken. For CSC 
model, a minimum of 12-15 respondents were taken per center and also at least 12-15 
users have been selected for each e-choupal center, to ensure sufficient representation of 
the selected initiatives. Concerned project staff helped in targeting user farmers in the 
case of ITC e choupal, Tata Kisan Kendra and Life Line. In the case of CSC, an e-
govemance model, centers are traced through government website as the data are 
available on the website. Concerned project staff available also helped to locate the user 
fanners in the field work along with the researcher. 
While selecting the non user farmers, it was ensured that the concerned villages were 
situated at least 10-15 km away from the location of centers and also did not posses any 
infomiation delivery models. This type of stratified sampling on the one hand is 
expected to allow representation of all segments of the population in sufficient number 
and on the other hand, facilitate using statistical tests to study the behavioral patterns of 
the different strata. 
4.7 Questionnaire Design 
This research was undertaken in the form of case studies. Based on the basic research 
questions and in the light of review of related literature, the questionnaire was prepared in 
English. The items in the questioimaire comprised of close-ended questions. The close-
ended items were used for the very reason that they were easier to categorize the 
responses gathered. To collect information from sample members (farmers), because of 
illiterate masses the questions were asked in Hindi. Questioimaire was filled up by the 
investigator itself because of the inability of fanners to do so. Although it was very 
simple and straight forward but it was inevitable to avoid error in the data. More complex 
questions that put too much strain on the memory or intellect of the respondents, 
questions of personal nature etc. have mostly been avoided. 
The questionnaire contains mainly four parts. Part one characterizes as a general profile 
of respondents and household characteristics. Part two covers land ownership, cropping 
pattern, crop production and consumption pattern of farmers. Part thi-ee identifies the use 
and type of possession of ICTs. Part four gathers the data on decision making across 
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agricultural practices and use of information i.e. in planning, cultivation, input, post-
harvest, and marketing and distribution decisions. 
This whole design ensures that the questionnaire is such that respondents can answer the 
questions correctly. But another equally important aspect is whether they will answer the 
questions correctly. This aspect calls for an attention to the field work exercise in the 
process of data collection. The final draft of the questionnaire used in the main survey is 
included in the Annexure. 
4.8 Procedure of Data Collection 
The questions were asked to both user and non-user groups. A total of 290 
questionnaires were used and distributed to both user and non-user groups for four 
initiatives and in all the three zones. Finally, they were coded and prepared for analysis. 
Thus the data obtained were sufficient to keep on the study. In general, except the 
postponement of filling questionnaires by some respondents and some minor problems, 
the data gathering process was successfully carried out. 
4.9 Methods of Data Presentation 
The data has been presented using tables, graphs, and for better clarity further analysis 
using descriptive statements. The interpretation of the research outcomes has both 
subjective as well as objective facts with emphasis placed on the underlying meaning and 
understanding of the findings. The important steps followed in the analysis of data in this 
survey are: 
i. Editing 
ii. Coding 
iii. Tabulation 
Editing has been done to ensure that the data are accurate, consistent with other facts 
gathered, uniformly entered, as complete as possible and have been well arranged to 
facilitate coding and tabulation. Since the questionnaire was fully structured one with 
very few open ended questions the editing was not a very difficult task. Tlie 
questionnaires found incomplete or illegible were rejected and were replaced by others 
arranged in the next phase of the survey. 
In the process of coding, numerical values have been assigned to the answers so that the 
responses could be put into a limited number of categories or classes. Such classification 
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is customary for the kind of research problems under study. The compilation of data 
resulted in a large volume of raw data which was reduced into homogenous groups in 
order to get meaningfiil relationships. This was a process of arranging data in groups or 
classes on the basis of common characteristics. 
In the tabulation stage, the responses were recorded from the questionnaires to the 
"Master Chart". Each row of it showed responses to one questionnaire and the different 
columns were meant for different questions or part of the question. This was followed by 
making individual tables for each aspect of the study and a few for cross analysis relating 
to those aspects with background factors like age, income, education, land holding size 
etc. 
4.10 Methods of Data Analysis 
A mixed method approach was used in this study to permit a parallel mixed analysis. 
This approach allows for the concurrent analysis of both quantitative and qualitative 
data. In this respect, the investigator performed the task by examining, comparing and 
contrasting, and interpreting meaningful patterns or themes. The meaningfulness is 
detennined by the perspective of particular objectives of the study. 
This research presents a multiple-case study (ICT initiatives as well as Non ICT 
initiatives) and also offers a comparison between users & non users of these models. 
Therefore, the comparison has been drawn within the different cases and as well as 
between the cases in a cross-case analysis. The study has also taken a broad look of ICT 
use for different decisions made by the respondents and the factors that are affecting the 
adoption of ICTs. 
Finally, conclusions from these analyses have been drawn based on the patterns of 
similarities and differences identified, answering each research question based on the 
analysis. The following sections outline the detailed steps used to conduct this analysis. 
4.10.1 Process for Analyzing Quantitative and Qualitative Data 
Quantitative measures strive for precision by focusing on items that can be counted in 
predetermined categories and subjected to statistical analysis. Quantitative data in this 
study originated from cross sectional surveys. The steps for analyzing the quantitative 
data for this analysis include: 
Step 1: 
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Step one involved a series of analyses to test the integrity of the data. 
a) Unreasonable entries and 
b) Impossible entries. All problems and errors were checked and corrected against the 
original instrument. 
Step 2: 
Step two involved conducting descriptive analyses. In most cases percentile and 
frequency is used. 
Step 3: 
Step three involved the cross-tabulation and comparison of infomiation within and 
between target groups (farmers) where sufficient sample size existed. Comparative 
analysis or analysis of group differences required finding the test of statistical 
difference. A variety of tests were used to determine if real differences existed among 
certain target groups e.g. Chi-Square test, ANOVA test, Data Count Model for 
Regression Analysis. 
Qualitative data consist of detailed descriptions of situations, events, interactions, direct 
quotations from individuals about their experiences, attitudes, beliefs, and thoughts. 
Qualitative analysis examines multiple groups to identify common themes that, having 
cross-confirmation, take on a greater significance. 
Qualitative data from this study came from interviews and closed-ended suney 
questions. The process for systematically analyzing the qualitative data collected as part 
of this study is summarized in the steps below. 
Step 1: Coding 
Step one involved the coding of recurring words or themes relevant to the research 
question. This was done by reading through the closed-ended responses to identify 
themes and patterns which were recorded on a worksheet. 
Step 2: Categorization 
Step two involved creating meaningfial categories to which the codes could be assigned. 
Categories were created and organized under each strategy. 
Step 3: Classification 
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Step three involved verifying that the codes could be easily and unambiguously assigned 
to the appropriate categories. This step emphasizes replicability and reliability. 
Step 4: Comparison 
Step four involved comparing the categories in terms of word-count frequencies and the 
perfonnance of relevant statistical analysis. 
Step 5: Conclusion 
Step five involved drawing conclusions about the content in its context based on the 
result of the analysis. 
4.10.2 Use of Empirical Tools 
For the purpose of drawing conclusions and testing of hypotheses, the following 
statistical methods were used in the process of data analysis. The percentage, Mean, 
ANOVA and Chi-square analysis was done by using SPSS 13.0 and regression analysis 
by the E views software. 
1) Percentage calculations for different parameters. 
2) Mean calculations for different parameters. 
3) Analysis of variance (ANOVA); Firstly, analysis have been classified between users 
and non user groups of different models (without controls) then by selecting different 
cases such as land holding size, education, social category of respondents. 
4) Chi-square test: by using chi-square test, the study has analyzed the difference of 
decision making qualities between four models selected in this research. And also 
relationship has been established between users and non users of respective models. 
The Negative Binomial Regression Model: Several empirical methods are available to 
perfonn the regression analysis. The most frequently used one is Poisson Count 
Regression Model by the researchers. But the limiting factor of this model is that the 
mean value and the variance of dependent variable should be equal. Our data shows over 
dispersion as the conditional variance of dependent variables exceeds the conditional 
mean. To overcome this problem in the data the Negative Binomial Regression Model 
was employed in the study to make regression group that positively or negatively 
affected. 
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The generalized linear regression model was used to estimate the log of the expected 
count as: 
Log ?Li = a + Pi Xi + ei, 
Based on the variable used in the present study, the empirical model was specified and 
estimated to predict the likelihood or probability of the factors influencing the adoption of 
ICT-based information for agricultural decision making, as follows: 
Log}ii=a+piINC+P2AGE+P3EDU+p4SOCIAL+p50CPSC+p6LEASE+p7AGLAND+ 
p8NOC+P9GSD+p,oDMO+p,,COOP+Pi2MOB+ei. 
log X.i is the expected value of the dependent variable for the i"* observation, a is the 
constant. Pi is parameter estimates of demographic and farm-level factors that influence 
adoption of ICTs denoted by the vector Xi and si is the error term. The model assumes 
that the dependent variable results from a counting of events using positive integer 
numbers. In this model, the regression coefficient pi represents the expected change in the 
log of the mean per unit change in the predictor Xi. In the model, an exponentiated 
regression coefficient exp'' represents a multiplicative effect of the i"^  predictor on the 
mean where increasing Xi by one unit multiplies the mean by a factor exp^ 
The results of the above regression impact can also be presented as relative rate or rate 
ratio. This model can be used to predict the expected level of ICT adoption for 
agricultural decision making by exponentiating the coefficient value of each independent 
variable while assuming the effect of other variables as constant. The analysis w as done 
by using econometric software E Views 7 (Quantitative Micro Software, 2007). Hence, 
the percentage change on h. due to each independent variable Xi can be calculated as 
follows: 
&>.i = 100x(exp'*-l). 
A separate model has been estimated of each independent variable for overall ICT based 
adoption in agricultural decision making and also for five specific stages of agncultural 
supply chain i.e. Planning, Input, cuUivation, Post harvest and Marketing & Distribution 
decisions. 
All the activities in agricultural supply chain stages were reduced into five variables. The 
variables were calculated using average summated score for example the 'Planning' 
variables = {(what crop to grow + crop diversification + how to grow + soil testing + seed 
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selection)/5}. Like this all the dependent variables were calculated for the regression 
analysis. Finally data was converted into binary order in the form o f 0' & T . Where '0 ' 
means not used any ICT source and ' 1' corresponds to use of any ICT source for the 
dependent variables. 
4.11 Limitation of the Research - Resource vs. Quantity 
In an ideal world, a field research will involve the personal interviewing of all the 
individuals who can give relevant information or whose opinions are important. However, 
a trade-off between ideals and economic reality may be inevitable. A number of reasons 
have been given by Livingstone. 
• Too many people to be interviewed either in absolute terms or within any 
reasonable financial budget. 
• It may be impossible to get around all the people who are distantly located. 
• Some people may be unwilling to be interviewed but still might be ready to supply 
limited information sought in another way than by interview. 
There are of course other reasons but these, as well as two of the three listed above, 
almost inevitably come down to the costs. With an unlimited budget most of the obstacles 
could have been overcome but no researcher is ever remotely likely to have an unlimited 
budget. The compromise has mainly been done by way of limiting the scope of the study 
to only Uttar Pradesh and a sample was drawn of a limited number of cities fi-om this 
region. The questionnaire has also been designed to cover only the more relevant 
questions needed for the study to keep it within the manageable limits. 
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CHAPTER! 
SOURCES OF INFORMATION AND DECISION 
MAKING 
5.1 Agriculture Scenario in India 
Agriculture is an integral part of the primary sector in the Indian economy constituting 
around 52 percent of the total workforce which is employed by the farm sector and makes 
more than half of the Indian population dependent on agriculture for sustenance (NSSO 
66"' Round). Agriculture sector contribution to Gross Domestic Product (GDP) has fallen 
from 30 percent in 1990-91 to less than 15 percent in 2011-12 (CSO) having a growth 
rate of 2% (2006-09) [IMF 2006]. Though food grain production has touched a new peak 
of 250.42 million tons in 2011-12, growth rate in agriculture in Eleventh Plan (2007-12) 
was 3.3-3.5 percent per year (Planning Commission, 2011) against a target of 4 percent 
during the XII Plan (20012-17) (CSO). But apart from significant improvements in the 
agriculture sector, growth in productivity is yet to be witnessed. 
Factors that determine productivity favorably include among others an easy and reliable 
access to modem inputs, access to suitable technology tailored for specific needs, the 
presence of supportive infrastructure and innovative marketing systems to aggregate and 
market the output from small land holdings efficiently and effectively (State of Indian 
Agriculture 2011-2012). 
Pant (2009) categorized changing nature of agriculture in four major ways as follows: 
Technological innovation. Agriculture production and processing. Food safety and 
Quality regulations and Divergence between small holders and large scale entrepreneurs. 
The country is also facing changes in key climate variables such as temperature and 
humidity which significantly are affecting the process of agriculture and effective steps 
should have to be taken to cope with these changes (Government of India 2008). 
By 2020 the agriculture GDP of the world will go down by 16 percent due to chmatic 
changes. India is also not untouched in this scenario and its agriculture production is 
affected at large by these consequences causing food insecurity (Braun, 2007). The 
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production of the crops like wheat, barley and maize hit maximum by temperature rise. 
As India being the second largest producer of wheat and fifth largest producer of maize is 
suffering a silent kill to its agrarian economy (Sethi, 2007). 
Over the last few decades declining land and water resources poses the challenges to 
produce sufficient food under these circumstances. The inappropriate and unscientific use 
of land and irrigative water are the major cause of increasing resource degradation. It has 
been witnessed that wide gaps in yield potential and national average yields of most 
commodities are low. Yield enhancement will be an effective measure to cope with the 
present challenges. In other words, more intensive but more suitable and scientific use of 
natural resources will accelerate the growth of fixture agriculture (Plarming Commission, 
2011). It can be summarized as, "in addition to stressed natural resources and very 
inadequate rural infrastructure, there are clear evidences of technology fatigue, run-
down delivery systems in extension, marketing services and insufficient agricultural 
planning at district and lower levels". 
Figure 5.1: State-wise Irrigation Coverage 2008-09 
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Irrigation remains the most important component in the overall investment in agriculture. 
It is very difficult to get good returns on better high yielding seeds and higher doses of 
fertilizers without the proper use of water. According to National Accounts Statistics, 
more than 80 percent is allocated for major and minor irrigation schemes in the case of 
public sector investment in agriculture. Currently, India has an overall irrigation potential 
of 140 million hectares out of which 109 million ha has been created and around 80 
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million ha had been utilized. Ground water irrigation suffers from over exploitation in 
most of the states and water is also depleting drastically. Punjab (98), Haryana (85), and 
Uttar Pradesh (76) have half of the most cropped area under irrigation while Orissa, 
Rajasthan, Madhya Pradesh, Kamataka, Rajasthan, etc. have very low acreage of under 
irrigation (State of Indian Agriculture 2011-2012). 
With the declining share of agriculture to GDP, India faces the decreasing availability of 
cultivated land area per household caused by increasing fragmentation of land holdmgs. 
The average size of land holding in India shows a diminishing pattern as it decreases from 
2.28 ha in 1970-71 to 1.23 ha in 2005-06. As per agriculture census 2005-06, majority (80 
percent) of the farmers land holding size is about less than 1 hectare (State of Indian 
Agriculture, 2011-12). 
Figure 5.2: Average size (ha) of holdings as per different Agriculture Census (for all 
size groups) 
Source: Department of Agriculture and Cooperation, Agricultural Census Division, Ministry of Agriculture. 
Land use classification clearly shows that the country has a total land mass of 328.73 
million ha. This includes 141 million ha which is about 46 percent of total reported area 
net sown and 26 million ha under non agricultural uses. Given by the data from 1970-71 
to 2008-09 the net sown area has remained by and large, constant at 141 million ha. 
The worrying point is that the non agriculture land use area has increased Ironi 16 million 
ha to 26 million ha. The decreasing level of land holdings motivated the acceptance of 
modem agricultural practices and absorption of latest agricultural technologies to feed the 
growing population in the country (Rao & Malhan 2008). 
Farm mechanization mitigates the risk of agriculture production insecurity. Empirical 
evidences confirm that there is a strong con-elation between farm mechanization and 
agriculture productivity. States with a greater availabihty of farm power show higher 
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productivity as compared to others. India is the largest manufacturer of tractors in the 
world and over 500 standards on agricultural machinery are prescribed for the farming 
mechanization. During the period of 1971-2010, the use of tractors significantly increased 
from 8.45% to 41.67% and in the case of power tillers it was observed as 0.11% to 0.52% 
(Singh et al., 2011). Farm mechanization achieved a meager growth rate of less than 5 
percent in the last two decades whereas farm power availability is still in early stage as 
compared to other countries like China and Korea. 
Figure 5.3: Production and Distribution of Certified Seeds in India 
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The introduction of technological advancements in high yielding seeds and fertilizers 
catalyzed the agriculture production. The production share of high yielding seeds shifted 
from public to private sector in the period of Green revolution to the decade of 2000. In 
Figure 5.3 we see that production of certified/quality seeds got increased by 20.2 lakh 
quintals in the period of 2009-10 to 2010-11. 
Overall consumption of fertilizers increased from 70 kg per ha in 1991-92 to 144 kg per 
ha by 2010-11. The mthless use of chemical fertilizers degraded the soil salinity and soil 
conditions impeded agriculture production. It is noticeable that an integrated management 
approach regarding fertilizers, pest etc. is required to improve the soil conditions (State of 
Indian Agriculture 2011-12, Rao and Malhan 2008). 
Fanners are facing the problems such as rising costs in agricultural inputs and low price 
of their produce. Farmers usually make their selling arrangements in local markets where 
the businessmen sold it at increased prices curtain them to get actual price. They do not 
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have modem storage facilities to avail the appropriate time of sell. In addition to this 
financial constraints make a growing deep situation to Indian farmers. 
Figure 5.4: Consumption of Fertilizers in India 
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Though most of the farmers belong to small scale and are resource poor, unable to access 
the financial support and in the case if they take it from lending institutions and private 
money lenders, face difficulties in paying back. Disrupted power supply, unavailability of 
international quality seeds and exploitation of poor and illiterate farmers by 
intermediaries are some of the limiting barriers affecting the agrarian economy. Lack of 
Information regarding availability of improved seeds varieties and utmost application of 
improved technologies is unavailable to majority of the farmers. This gap between 
technology generation and technology dissemination should be bridged (Rao & Malhan 
2008). 
Now, concluding all the above scenario, Indian agriculture is transforming from 
subsistence to high value agriculture and information intensive commercial enterprises. 
Under these circumstances agriculture sector faces a number of challenges such as 
transfer of new technology to farmers, supply of key farm inputs at affordable prices, 
efficient system of post harvest and entire chain of marketing activities from farm gate to 
consumers, appropriate allocation of available resources, use of new and innovative 
farming practices and to improve access to proper and timely information (Adhiguru et 
al., 2009; Acharya, 2009; Fedale, 1987). 
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5.2 Agriculture Extension in India 
Rapid advancements and changing needs of the fanners in respect with technology and 
research paradigms necessitate the focus on agriculture extension. Firstly it was driven by 
a community development approach in 1952 in parallel with major government policies 
to strengthen the agriculture system in India. The major leap was high yielding variety 
program in 1966-67 and small and marginal farmer's development program in 1969-70. 
But the most significant development program was Training and Visit (T&V) extension 
management system started in the mid 1970s. It focused on disseminating green 
revolution technologies for cereal crops and so far the major parts of extension activities 
were carried out by the State Department of Agriculture, especially public sector and so 
many others. But for various reasons these initiatives failed to achieve the required 
extension goals due to lack of infrastructure, trained personal and resources and lack of 
reach. Also, T&V system is generally operated with low level of involvement of farmers 
by providing generalized information rather than specifically oriented needs of the region, 
target group requirements etc. and the system was not adequately developed according to 
need of farmers (Sharma, 2002). 
In the post green revolution era, research and extension began to focus on issues such as 
high yielding varieties of wheat and rice suited for local conditions, efficient utilization of 
natural resources, suitable agricultural practices (integrated pest and nutrient 
management), and agricultural diversification was not met by T&V extension. 
The inherent problems in the T&V model were fully acknowledged in the 1990s. In order 
to meet these challenges, India's extension system has experienced major changes. Since 
then, plentiful, mutually reinforcing reform programs have been induced at the central 
and state levels. Two of the most prominent research and extension reform initiatives 
were the World Bank funded 1998-2004 Diversified Agricultural Support Project 
(DASP) and the 1999-2005 National Agricultural Technology Project (NATP). But due 
to several reasons they failed in fiilfiUing the needed objectives (Sharma, 2002). 
These projects seek to accelerate the development and dissemination of technologies, so 
as to promote agricultural through higher productivity growth by scheduling the changes 
in governance structures, capacity, organization, management and advisory methods. The 
changes also involve the decentralization of extension service provision to the local level, 
the adoption of pluralistic modes of extension service provision and financing, the use of 
54 
participatory extension approaches, capacity training of farmers to express their demands, 
and capacity training of service providers to respond to the demands of fanners etc. 
(Rivera et al, 2001; Bimer et al., 2006; Bimer & Anderson, 2007; Anderson, 2007). 
During the last few years, these agriculture extension reform initiatives increased 
agricultural productivity. It further requires demand driven, farmer accountable, need 
specific, purpose-specific and target specific modifications in extension services (cited in 
Raabe 2008, Van den Ban & Hawkins, 1996). From a farmers' perspective, agricultural 
extension is a service provided by organizations (through its representatives/media) or 
individual experts who initiate activities that help them to make better decisions on 
matters related to their farming. For them, extension services could be from 
• Department of the state/ national government 
Agricultural universities or a department or its wing providing advice/information 
Input companies (seed/fertilizer/pesticide/farm machinery) 
• Non-governmental organizations 
Agro-processors who provide technical support 
• Private consultants 
• Farmers' associations/co-operatives 
• Agricultural research stations 
Mass media organization (print/audio/video based) (Jha, 2000) 
Agricultural extension services play an important role in addressing many of these 
challenges. Farmers are in great need of organizational, marketing, technological and 
entrepreneurial support to deal with evolving challenges in the present scenario. The 
technological and economic up gradation of farm operations, availability of high yielding 
varieties, dissemination of information through internet, FM radio, e-choupals, improved 
infi-astructure (physical, social and ICT) and markets, play an important role in enhancing 
farm operations (Joshi, 2012). Farmers get restricted to access m.ost of the information 
heaped in the research institutions, universities and public offices that largely attribute to 
weak linkages between researches, extension, non profitable organizations and farmers 
(Tire, 2006). 
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Farmers require a wide range of knowledge and support from different sources in order to 
be more productive and this can be achieved by integrating different bits of knowledge in 
their production context. As this sector is dominated by small farms, dearth in decision 
making approach is critical issue especially in resource use and marketing. Extension 
should explore its nature to disseminate information on technologies so that it can better 
provide support and services to farmers. (Sulaiman & Hall, 2004; Rivera & Sulaiman, 
2009). Communicating information to farmers is one of the key roles that agricultural 
extension is expected to fialfill. Currently in India, the public-sector extension system is 
seen by the Government of India as the main way to bridge the yield gap that exists 
between agricultural research outputs and farmer fields (NPFF, 2007). 
Figure 5.5: Information Exchange between Extensions and Farmers in India 
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A resource productive agricultural extension services need to assume new challenges and 
reform itself in terms of content, approach, structure and processes. Extension in this 
perspective includes all those agencies in the public, private, NGOs and civil society that 
provide a range of agricultural advisory services and facilitate application of new 
knowledge (Sulaiman, 2012; Ferroni & Zhou, 2012). 
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The last two decades have witnessed the increasing involvement of the private sector, 
NGOs, community based organizations and media in agriculture sector. Since the above 
figure shows the famer's centric approach of information flow by both public and private 
(including NGOs) extension system and present a map of farmer's information sources 
from different medium. 
5.2.1 ATMA (Agriculture Technology Management Agency) 
The ATMA model was introduced in early twenty first century in order to organize and 
make effective public extension system. Significant measures were taken to drive the 
issues of diversification, market orientation, local solutions, farm income and 
employment growth. The NATP piloted ATMA in 28 districts across seven states which 
in 2006 has extended to 60 districts and is anticipated to fiinction nationwide within five 
years (Singh & Swanson, 2006). 
ATMA is a district level autonomous agency entrusted with the role of agricultural 
technology management to establish a relation by bringing together different agencies 
involved in extension such as members from the line department, KVKs, farmers and 
NGOs. It develops local level problem-solving plans and identifies local research and 
extension priorities in consultation with farmers. That is mainly channelized through the 
involvement of BTTs (Block level Technology Teams), FACs (Farmer Advisory 
Committees), farmer groups/ farmer interest groups and self help groups. 
Though innovative in nature (Singh & Swanson, 2006) it failed to make any noteworthy 
improvement (Sulaiman & Hall, 2008; AFC, 2010) due to lack of qualified local 
manpower, delivery mechanisms, technical and financial support and also its fragile 
relations with ICAR, SAUs, and KVKs (Kapoor, 2010). It can be concluded that the 
government body engaged in imparting extensive service in agriculture should focus on 
training and providing refresher courses for the field staff (extension personal) thus to met 
the growing needs of farmers (Lodhi et al., 2006). 
The central government issued revised guidelines on ATMA implementation in June 
2010 (DAC, 2010) that include hiring exclusive staff at the district and block levels, 
inclusion of farmer advisory committees at the block, district and state levels and 
strengthen links with KVKs. ATMA is now operating in 603 districts of India spread over 
28 States and three Union Territories. Prerequisite of separate staff for ATMA has 
brought improved attention but it is yet to be fiilly implemented in all states. 
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By improving links with KVKs, better convergences among different schemes, 
departments, agencies and Commodity Interest Groups, ATMA is expected to reinforce 
the Indian extension system during the Xllth Plan (2012-2017). The guidelines also revise 
the list of extension activities, strengthening of Farmers' Advisory Committees, and pass 
on powers to State Level Sanctioning Committees (Ferroni & Zhou, 2012; Sulaiman, 
2012). Figure 5.6 shows revised organizational structure of ATMA model. 
Figure 5.6: ATMA Model as per the Revised Guidelines (2010) 
DACMoAGol 
MANAGE/EEIs 
State L(^el Sanctioning Committee (SLSC) 
Inter Dq>^tniental V\ferkJr^ Group ((DWG) 
SAHETI & SAU/ICAR 
Institutes 
District Training 
Centre, KVK&ZRS 
Stock Technology Team 
Agri-Entr^r««eur^ 
/ ^ \ / State 1^ 
"A Nodal cell / 
_ / ATMA \ 
"^V (G8 & HC) / 
/ Block Y ^ 
\ ATTIA cell / 
/ Farmer \ 
\ friend / 
CIGs. RGs, FARMERS/FARM V^  
Sate Farmers 
Advisory Committee 1 
District Farmers 
Ad\^sory Commiaee 
Wock Farmers 
Advisory Committee 
Farm Schools 
'OMEN 
Source: [Agricultural Finance Corporation (AFC), 2010]. 
The central theme of ATMA model is to set up the decentralized system for planning and 
delivery of extension services at district level. Other key elements of this model are 
market driven extension (identifying various problems faced by the farmers), farming 
system approach, broad based extension and integrated service of delivery, research 
extension farmer market linkage, mobilization of committees (such as farmers' interest 
groups (FIGs), establishing close linkages with public, private, NGOs, para extension 
worker, input dealers etc.), to make a public private partnership for the dissemination of 
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technologies and supply of quality inputs like fertilizers, seeds, pesticides and marketing 
of produce (Reddy & Swanson, 2006). 
ATMA model has motivated 20,000 self-help groups and 200 farmer field schools 
involving more than 220,000 households. The organization of farmers into self-help 
groups was considered to be an essential instrument for improving the socioeconomic 
status and decision making role of farmers (Raabe, 2008). Some studies proclaimed that 
the ATMA pilot phase is quite effective (Singh et al., 2009), suggesting the interaction 
among scientists, extension workers and farmers by messaging the local information 
needs that could increase the yield and income by adopting improved technology and 
practices. 
5.2.2 Private Sector Extension 
The advancement, intensification and diversification of agriculture fi-om traditional to 
high value agriculture driven by private sector participation is three fourth of agriculture 
investment (State of Indian Agriculture, pp, 20). In India, private sector companies are 
advancing rapidly in agricultural extension encircling seeds and input companies, 
distributors and dealers, service providers, food processors and retailers (Ferroni & 
Zhou, 2012). 
Farmers mostly receive advice from input providers. Agro dealers and input suppliers 
have a vested interest in providing advices. The quality and relevance of their advisory 
services are the major determinants of brand reputation and market share. About 95 per 
cent of input dealers offer information to farmers based on their knowledge and 
experience gained through discussions with representatives of fertilizer or pesticide firms 
and 56 percent of input dealers play role as an extension workers (Adhiguru et al., 2009; 
Sugumar et al., 1994). About 2.82 lakhs agro input dealers are operating in rural areas 
covering all parts of the country. Input dealers are one of the most important sources of 
information to farmers although they possessed inadequate knowledge. A number of agro 
input companies perform extension functions as marketing, seeds, fertilizers, pesticides, 
agro-machinery and some of them make demonstrations to air new products (Sulaiman, 
2012). 
Several organizations are actively engaged in organizing extension activities by providing 
different inputs and services to the farmers. IFFCO, KRIBHCO are two major fertilizer 
cooperatives benefitting farmers by conducting farmers meeting, organizing crop 
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seminars, arranging soil testing facilities and many others in collaboration with 
Department of Agriculture (DoA) and agriculture universities (DoA & C, 2000). 
Mahindra Krishi Vihar (MKV) by Mahindra and Mahindra Ltd. deals with deficiencies in 
the farm sector such as low consumption of quality inputs, lack of mechanization, 
shortage of farm finances and deficient knowledge of scientific farm practices. MKV 
centers provide farmers with quality inputs, rental equipment, credit (in partnership with 
banks), farm advice by trained field visitors and crop contracts with processors (Sulaiman 
et al., 2005). Hariyali Kisan Bazaar (HKB) run by DCM Shriram fertilizers provides 
"end-to-end agri-solutions". HKB operates over 300 rural stores across eight states; each 
serves at least 15,000 farmers. 
Tata Kisan Sansar (TKS) by Tata Chemicals Ltd. is a good platform for "one-stop farmer 
solution shops" which provides operational and advisory support mainly in Uttar Pradesh, 
Haryana and Punjab. Services include soil testing, remote diagnostics, house brands for 
seeds, cattle fodder, pesticides and sprayers etc. Some 681 TKS serve 2.7 million farmers 
in about 22,000 villages. 
Godrej Agro vet is a chain of rural outlets serving 20,000 farmers. GA offers agricultural 
equipment, consumer goods, technical services, soil and water testing, veterinary, 
financial and post office services and pharmaceuticals. Started in 2003 near Pune, now it 
has over 60 centers across the country. Bharatiya Agro-Industries Federation (BAIF), 
Professional Assistance for Development Action (PRADAN), Action for Food Production 
(APPRO) and Foundation for Ecological Security (FES) are some of the important NGOs 
working in more than one state. BAIF emphasizes on livestock development, water 
resource management, environmental conservation and livelihood development operating 
in 16 states through 9 associate organizations. PRADAN supports livelihoods in a diverse 
range of sectoral activities ranging fi"om agriculture and natural resource management to 
rural micro enterprises and is currently operating in 8 states. The Syngenta Foundation 
India (SFI) supports sustainable agricultural projects to lead long term productivity and 
income generation to farmers (Ferroni & Zhou, 2012). 
5.2.3 Extension through Mass Media 
The agricultural extension systems are barely functioning in the world and the major 
barriers are farmer's limited reach because of geographically dispersed areas, low 
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motivation and accountability of field level staff etc. creating an information asymmetry 
to farmers (Aker, 2011). 
Information and communication have always mattered in agriculture to overcome the 
existing knowledge gap. Updated information allows the farmers to cope up with and 
even get benefit from recent changes in modem agriculture. This technological 
advancement and changing farmer's needs can be met through various media transferring 
information and knowledge in an efficient way (Birkhaeuser et al., 1991). National 
Commission on Farmers has noted that knowledge deficits hindered the agricultural 
productivity in India. Government of India has recommended to take effective measures 
against the emerging challenges in the agriculture sector by strengthening information 
dissemination to farmers with the help of ICTs and to turn agricultural extension into 
more diversified, knowledge intensive and thus more effective tool in meeting 
farmers' information needs (Zijp, 1994). 
Mass media (electronic and print media) is playing very important role in creating 
awareness about new agricultural technologies among fanners. Mass media are spreading 
agricultural technologies to the farmers at a faster rate than personal contact (Butt et al., 
2008). It contains both electronic and print media such as television, radio and newspaper 
and provides fi-equent contact with farmers and is economically viable to all sects of 
people. Hence ease and accessibility make them efficient dispensers of information 
(Wilkening, 1956). Mass media plays a pivotal role in generating and exploiting the 
technological advancement in agriculture (Ani & Baba, 2009). 
In India the first agricultural telecast was started under the program Krishi Darshan in 
1967. Recently the Ministry of Agriculture, Government of India has made arrangements 
with the Gyan Darshan and Gyan Vani under the aegis of Indira Gandhi National Open 
University to telecast/ broadcast agricultural programs regularly. Apart irom this regional 
TV and Radio stations air regular agricultural programs. 
The AIR has stepped up its agricultural broadcasting activities with the launch of an 
exclusive project "Mass Media Support to Agriculture Extension" with the title Kisan 
Vani onlSth February 2004 in collaboration with the Ministry of Agriculture (MoA) to 
inform local farmers about the daily market rates, weather reports and day-to-day 
activities in their area at micro level. Presently "Kisan Vani" is being broadcasted from 96 
FM stations of AIR three days a week. While the phone-in-programs such as "Ask the 
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Expert" has made Radio more interactive. Community Radio (CR) is another innovation 
in the use of media and it is a short range radio station that caters the information needs of 
communities living in surrounding areas. At present there are 51 community radio 
stations in India of which 43 are run by educational institutions and 8 are managed by 
NGOs (Pandey, 2010). In India around 92 percent households having TV of which about 
48 percent are rural homes and about 65 percent of rural homes view Doordrshan. There 
are 110 million radio receivers in the country of which two third belong to rural areas 
(Ali,2011). 
5.3 Sources of Information and Farmers Preferences 
Access to modem technologies cover three aspects: Access to sources of information, 
effectiveness of the source in terms of adoption and subjective assessment of the source in 
terms of quality. The sources themselves can be divided according to (a) whether it is 
multi-purpose or specialized one and (b) whether it involves one-way or two-way 
interactions. 
Radio, TV and Newspaper are multi-purpose one-way communication sources; Village 
fairs are two-way but multi-purpose sources; Participation in training, Krishi Vigyan 
Kendra, government demonstration and farmers' study tours provide specialized two-way 
interactive sources while Extension worker and Para-technician/ private agency /NGO 
provide two-way specialized and farmer specific services are input dealers, other 
progressive farmers, credit agencies, primary cooperative societies and output 
buyers/food processors (NSSO, 2005; Adhiguru et al., 2009). 
The situation assessment survey of farmers conducted during the 59th round of the 
National Sample Survey (NSSO, 2005) provided valuable insights into the reach of 
extension services across India. The data collected from 51,770 households in 6638 
villages showed that 40 percent of farmer households accessed any source of information 
on modem technology that year (NSSO, 2005). 
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Figure 5.7: Percentage of Farmers' Households Accessing Information through 
Selected Sources 
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A survey by NSSO (2005) indicated the sixteen sources of information such as 
participation in training, krishi vigyan Kendra, extension worker, television, radio, 
newspaper, village fair. Government demonstration, input dealer, other progressive 
farmers, farmers' study tour. Para-technician/ private agency/ NGO, primary cooperative 
society, output buyers/ food processor, credit agency and "other sources". Progressive 
farmers (16.8 %), input dealers (13.2%) and mass media (radio, television, newspaper) 
were the main sources of information (NSSO, 2005). 
5.4 Accessing of Information by Different Sources across the States in India 
The data across the different states has been analyzed for access to information on 
modem technologies through different sources (NSSO, 2005). Information plays a vital 
role to enhance agriculture development. Different sources have been identified by the 
farmers to get their agriculture related information for managing agriculture decisions. 
But the pertinence as well as the coverage of these sources remains limited and have 
dissimilar effects across the states. This section discusses the major sources of 
information across the states in India. 
Mittal et al. (2010) found that most of the farmers have regular access to agricultural 
information from a number of traditional sources of information like television, radio, 
newspapers, other farmers, government agricultural extension services, traders, input 
dealers, seed companies and relatives. Similar studies have been conducted in several 
developing countries to assess the role of different sources in agriculture such as by 
Lwoga (2010) in Tanzania and Asaba et al (2006) in Kenya and Uganda. 
5.7 % of farmer households gathered information from public sector extension workers. 
At the state level, the percentage of farmers accessing extension workers was very low. 
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An outsized disparity among states existed in respect of extension workers correspond to 
higher in Gujarat (22%), Chhattisgarh (15.5%) and lowest in Bihar (0.4%). A significant 
reason for these interstate disparities may be due to different patterns of extension 
workers and their linked organizations in each state. The ratio of extension staff to 
farmers vary across the states due to broad diversity in personnel numbers and focus 
programs (1:300 in Kerala, 1:2,000 in Rajasthan) (Raabe, 2008). 
Table 5.1: Percentage of Farmer Households Accessing Modern Agricultural 
Technology through Different Sources of Information at State Level 
State/UT 
Andhra 
Pradesh 
Assam 
Bihar 
Chhattisgarh 
Gujarat 
Haryana 
Jammu & 
Kashmir 
Jharkhand 
Kamataka 
Kerala 
Madhya 
Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
India* 
Source: NSSO 
Extension 
workers 
9 
5.9 
0.4 
15.5 
21.9 
2.5 
3 
0 
11.5 
3.8 
9 
7.6 
6.3 
1.4 
1.4 
13.3 
1.1 
4.1 
5.7 
2005) 
Television 
11.9 
9.3 
3.4 
4.2 
10.4 
9 
30 
2.3 
11.9 
22.6 
6.6 
20.9 
6 
16.5 
2.1 
19.6 
6.5 
6.6 
9.3 
Radio 
3.9 
28.9 
17.3 
3.5 
6.2 
11.2 
36.3 
15.4 
14.2 
30.6 
8.4 
12.6 
6 
5.4 
2.8 
16.3 
15 
20.8 
13 
Newspaper 
6.4 
10.2 
5.7 
1.6 
6.8 
8 
1.9 
4.7 
9.8 
37.8 
3.4 
14.6 
3.9 
8.1 
2.1 
14.3 
4 
5.6 
7 
Input 
dealers 
30.1 
8 
12.4 
0.2 
24.3 
9.5 
1.3 
3.1 
15.5 
2.8 
10.2 
17.1 
8.2 
3.6 
5.6 
9.4 
8.3 
35.6 
13.1 
Other 
progressive 
farmers 
34.1 
15.9 
10 
3.3 
30 
16.9 
0.7 
8.7 
11.4 
13 
19.1 
17 
7 
4.3 
5.3 
21 
18.9 
24.7 
16.7 
Any 
source 
62.7 
46.1 
32.4 
25 
55.2 
37 
48 
28.4 
44.3 
58 
41.4 
46.2 
25.6 
26.7 
14.7 
50 
33.6 
60.9 
40.4 
Top four states responded sizable proportion of access to extension worker. The 
'extension worker' served as a source of information for a large proportion of the farmers 
in Gujarat (22%), Chhattisgarh (15.5%) and Tamil Nadu (13%). However U.P. shows a 
diminishing low percent (1.0%) extension services to the farmers. The data reflected the 
strengthening of public extension services especially in Gujarat (21.9%) and three others 
states. Which is confirmed by the study conducted by (Nirmala et al., 1995) that the 
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public extension system disseminates information as a prominent source of farais m 
India. 
Ahuja & Punjabi (2001) support the involvement of extension services. They su!"veyed 
110 households in Gujarat and found that the small and marginal farmers go for extension 
services even at the cost of payment. This can lead to fiirther motivation and coordination 
with farmers to design the innovative package for state units and central units for better 
dissemination of agricultural information. But in case of U.P., UTs, and other states 
limited accessibility of information by farmers from the public extension systems, lack of 
manpower and operational autonomy, unwillingness to interact with fanners could be the 
possible reasons observed for incompetency in the delivery of information and sen, ices 
(Sulaiman & Holt, 2004; Adhiguru et al., 2009). 
Figure 5.8: Top Four States in India: Farmer Households Accessing Information on 
Modern Agricultural Technology through Extension Worker by States. 
States/UT 
All India, 
5.70% 
Karnataka, 
11.50% 
Tamil Nadu, 
13.30% 
Gujarat, 
21.90% 
Chhattisgarh, 
15.50% 
Source: Based on data from NSSO (2005) 
In Table 5.1 farmers accessed information from input dealers which accounted for 3b°/o in 
West Bengal followed by Andhra Pradesh (30.1%), Gujarat (24%), and Maharashtra 
(17.1%) in comparison to India (13.2%). As perceived from the data, farmers in these 
states {West Bengal (60.9%), Andhra Pradesh (62.7%), Gujarat (55.2%), and 
Maharashtra (46.2%)} are more inclined to access modem agricultural information. These 
states also ranked high in accessing information from any source. This gives the idea that 
the role of input dealers is to be recognized as an information provider so as to serve as 
local resource persons to the rural people (Adhiguru et al., 2009). 
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Figure 5.9: Top Four States in India: Farmer Households Accessing Information on 
Modern Agricultural Technology through Input Dealers by States 
Information sources as Input dealer in State/UTs 
Andhra Pradesh, 
30.10% 
Gujarat, 24% 
\ West Bengal, 36% 
Source; Based on data from NSSO (2005) 
As depicted from NSSO (2005) extension workers (5.7%) were identified as a skimpy 
source in providing agricultural infonnation to farmers. So the more emphasis should be 
given to mass media that have the potential to greatly achieve the combatant status of 
farmers. Farmers contacted radio on daily and weekly basis. It may be due to its less 
expensive nature, portability and easy availability to economically deprived rural farmers. 
The cost effectiveness of various mass media has been conducted in World Bank Study 
which reveals that the mass media are much cheaper (Perraton, 1983). 
Butt et al. (2008) found that the latest technologies for potato production is disseminated 
by radio and used by around 77 percent of respondent farmers. Mohammad & Garforth 
(1999) in his study found that radio was most adopted source among the mass media as 
compared to the interpersonal method of information transfer. In another survey 
conducted by NSSO (2005) radio (13.0%) and television (9.3%)) were found as the most 
accessed source among mass media dissemination method. Purushothaman et al. (2003) 
found that radio and television were the most effective media for dissemination of 
knowledge to the mral masses. As derived from the NSSO (2005) survey of various states 
radio was availed by most of the farmers nearly 36%) m J&K, 31%) in Kerala and 29%) in 
Assam. This is due to geographical interface of the states where radio could be reached 
easily. On the other hand television was mainly accessed by the farmers of J&K (30%), 
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Kerala (23%) and Maharashtra (21%). Schalman (1977) demonstrated that television 
played an important role in sharing attitude, creating interests and hence it could offer 
better opportunities for learning experiences. 
Figure 5.10: Farmer Households Accessing Information on Modern Agricultural 
Technology through Mass Media and their Frequency of Contacts. 
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In Table 5.1 we found that newspaper was used by the fanners of Kerala (38%), followed 
by Maharashtra (15%) and Tamil Nadu (14%) because of high literacy rate among these 
states. Rural India equipped with low infrastructure especially in education even most of 
the masses did not go to primary education. This may be a prominent reason of low 
accessibility of newspaper (7.0%) among several other reasons such as irrelevant content 
and outdated information. But the frequency of reading a newspaper is high as compared 
to radio and television that may be due to farmer's willingness to search for news, 
matrimonial etc. Lodhi et al. (2006) stated that in mass media contact method only print 
media knock out in the good category as reported by 44.0% of the respondents use it. 
While radio (50.0%) fell in average and television (37.5%) in poor category. 
It clearly indicates that improved accessibility to print media could impact much positive 
on innovative learning among literate farmers. Special farm magazines reach to a large 
number of farm households. India has one daily on agriculture; Agrowon in Marathi 
published from Maharashtra. It has a circulation of 100,000 copies and the readership is 
estimated at 15, 00,000. However there is a wide variation among states in this regard and 
there is a lot of potential for print media information dissemination especially in those 
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states and districts where literacy levels are higher (Sulaiman, 2012). Khushk & Memon 
(2004) stated that printed materials like newspaper; magazines etc. could be a strong actor 
for fanners to convey new information and technologies. 
We observed in Table 5.1 that other progressive farmers (16.7%) served as the largest 
source in accessing information on modem agricultural technology. A sizable proportion 
of farmers in the states of Andhra Pradesh (34.0%), Gujarat (30.0%) and West Bengal 
(25.0%) relied on other progressive farmers. Therefore imparting training to progressive 
farmers on technological and management aspects would help to spread the farmer led 
agriculture extension (Adhiguru et al., 2009). 
Para technicians include private sources/agencies to provide information and services to 
the farmers. The government Para technicians are to be classified as 'extension workers'. 
Sulaiman (2012) stated that Para extension workers promoted by DoA in states such as 
UP, Rajasthan and Madhya Pradesh supply limited extension services (message delivery 
and training) to fellow farmers. They generally enable to deliver technological packages 
for specific field conditions. Mohammad & Garforth (1999) reported the same as village 
level workers found as the least source visited by farmers. Farrington (1979) also 
confirms similar case in Sri Lanka that 72% of farmers did not visit the village level 
extension center. 
Figure S.ll: Two Ways Specialized and Farmer Specific Sources 
Two way specialised and farmer specific 
sources 
— ^ ^ ^ 
para-technician/ Primary cooperative Output buyers/ food credit agency 
private agency/NGOs society processor 
Source: Based on data from NSSO (2005) 
Government demonstration refers to demonstrations/exhibitions on farming practices by 
any government agency e.g. State Government, ICAR or Government of India. 
Riesenberg (1999) in his study found that demonstration, field trips and training (tours) 
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sought as most preferred sources among two way interactive methods of information 
transfer. Lodhi et al. (2006) confinned that 36.7% fanners responded that demonstration 
and training method were more preferred sources. 
KVKs are the centers set up by the State Agricultural Universities, Indian Council of 
Agricultural Research and Agricultural Research Instimtes of the State Governments. 
Sometimes state governments sponsor for Fanners Training Centers. The KVKs organize 
trainings, demonstrations and on-the-farm practices on various aspects of modem fanning 
technology and work as information-cum service centers for the farmers to facilitate the 
upcoming technologies in the market. It also supplies certain inputs to the famAeis so as to 
enable them to adopt the technology without any difficulty. They also facilitate different 
services like analysis of soil and water for effective utilization of nutrients, diseases and 
pest control. A very small number of fanners (0.7%) approach Krishi vigyan kendras in 
accessing modem technology. 
Figure 5.12: Two Ways Specialized and Farmer Specific Sources 
Specialised two-way interactive sources 
2.5 
2 
1.5 
1 
0.5 
0 
participation in i<rishi vigyan kendra farmers' study tour government 
training demonstration 
Source: Based on data from NSSO (2005) 
The number of KVKs (Krishi Vigyan Kendras) funded by the ICAR has increased during 
the last few years. Presently 605 KVKs are established in the countiy. Their activities arc 
implemented by a multi-disciplinary team. The effective reach of KVKs in most ca.ses is 
marginal due to its inadequate linkages with other development agencies. Staff shortage, 
limited operational fiinding and narrow directive have also led to its sub-optimal 
utilization. KVKs can do better if its technical expertise is linked to the facilitation 
support and reach of the DoA/ATMA (Sulaiman, 2012). 
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5.5 Access to Iiifornintion by Farm-Size 
Several studies have affiliated infoitnation access of fanners according to their land 
holding size. Table 5.2 revealed that access to information from any source increases with 
farm size. As derived from the NSSO (2005) data variations in the utilization of 
infonnation sources have been pronounced in the case of extension workers, TV and 
primary cooperative societies (Adhiguru et al., 2009). 
Table 5.2: Access to Information from Different Sources across Farm-Sizes in India 
(Percent) 
Sources 
Any Source 
Other progressive fanners 
Input Dealers 
Radio 
TV 
Newspaper 
Exlcnsion workers 
Primary cooperative societies 
Output buyers/food processors 
Government demonstrations 
Village fairs 
Credit agencies 
Others 
Participation in training programs 
Krishi Vigyan Kendms 
Para-technicians/private agencies/NGOs 
Fanners' study tours 
Small 
38.2 
16 
12.6 
12.4 
7.7 
6 
4.8 
3 
2.1 
1.7 
2 
1.6 
1.6 
0.7 
0.6 
0.5 
0.2 
Fann 
Medium 
51 
20.2 
14.8 
16.4 
15.3 
10.3 
9.8 
6.2 
3.6 
3.4 
2.4 
2.8 
2.1 
1.9 
1 
1 
0.3 
-size 
Large 
53.6 
20.8 
18.3 
16.8 
22.4 
15.9 
12.4 
8 
3.4 
4.6 
2.38 
3.4 
2 
2.3 
1.7 
0.8 
0.6 
All India 
40.5 
16.8 
13.2 
13.1 
9.4 
7 
5.8 
3.6 
2.3 
2.1 
2 
1.9 
1.7 
0.9 
0.7 
0.6 
0.2 
Source: Adhiguru et al. (2009) 
However according to farm size input dealers (12.6% to 18.3%) and other progressive 
farmers (16.0% to 20.8%) were the most popular source of information for small farmers 
that may be due to higher cost of information acquired from other sources (Adhiguru et 
al., 2009). Small farmers (12.4%) generally belong to economically poor class use radio 
as the source of getting information because of its ease of accessibility. The extension 
worker's services amplified with the increase in farm size i.e. from small to large farm 
size (4.8 to 12.4 percent). Jha (2000) confinned that farmers having a higher total area 
and higher area under non-food grains were more willing to pay for agricultural 
infonnation. 
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Large farmers and medium farmers gave their preferences to TV, radio and newspaper. In 
Table 5.2 small farmers (6%) accessed newspaper because of their education 
backwardness. A high variation was observed in accessing newspapers from small (6%) 
to large farmers (15.9%). This was confirmed by Riesenberg (1999) that larger acreage 
farmers have a tendency to prefer print material (publications) for accessing information 
on new or innovative farming practices more than small farmers. Ali (2011) indicated that 
smaller land holders are more likely to use mass media than large land holders in his 
empirical study of vegetable growers in U.P. 
Figure 5.13: Access to Information from Most Accessed Sources of Information 
across Farm Sizes in India (Percent). 
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5.6 Efficiency of Different Type of Sources 
The efficiency of information sources was analyzed using NSSO (2005) data which is 
presented in Table 5.3. Farmers need good quality of information on various stages of 
agricultural decision making process. The spread of information follows three steps: 
awareness stage (access), trial and adoption stage. At the access (awareness) stage 
farmers got aware about information such as hybrid seed, new pesticides, fertilizers etc. 
At trial stage farmers consider small scale experimentation of the available technology 
and finally the adoption at a large scale for continuous use of farming technology such as 
seeds, fertilizers, agrochemicals, mechanization etc (Van den ban, 1998). 
Table 5.3 showed the average adoption rate of extension services. An average of 62% of 
farmers gave the opinion that information is a public good to adopt. Jha (2000) conilrmed 
this statement in his study that about 50% of farmers were willing to pay for quality 
extension services especially in the area of plant protection and training programs. Input 
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dealer and progressive farmers showed the highest adoption rate indicating that direct 
contact methods produce more mutual trust than other sources. 
Farmers' access to publicly funded sources like extension workers, Krishi Vigyan 
Kendras, training programs, study tours were low and the adoption rate is less than 5 
percent. These programs are to be included in the ATMA model in a cost effective 
manner and reorient them to easily access to small holder. The mass media were less 
important at adoption and trial stage it may be due to one way flow of information. To 
improve the adoption of mass media it should be transformed in a two way interactive 
medium (Adhiguru et al., 2009). 
Table 5.3: Efficiency of Sources in Trial and Adoption of Information 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Sources 
Participation in training programs 
Krishi Vigyan Kendras 
Extension workers 
TV 
Radio 
Newspaper 
Village fairs 
Government demonstrations 
Input Dealers 
Other progressive farmers 
Fanners' study tours 
Para technicians/private agencies/NGOs 
Primary cooperative societies 
Output buyers/food processors 
Credit agencies 
Others 
Percentage of total 
households 
Access 
0.9 
0.7 
5.8 
9.4 
13.1 
7 
2 
2.1 
13.2 
16.8 
0.2 
0.6 
3.6 
2.3 
1.9 
1.7 
Trial 
0.6 
0.5 
3.8 
5 
7.4 
3.8 
1 
1.2 
10.7 
13.9 
0.1 
0.3 
2.5 
1.6 
1 
1.1 
Adopt 
0.6 
0.5 
3.6 
5 
7.1 
3.8 
1 
1.2 
10.8 
14.3 
0.1 
0.3 
2.5 
1.5 
0.9 
1.2 
Percentage i 
accessing 
households 
Trial 
66.1 
66.9 
65.4 
53.3 
56.4 
54.1 
47.2 
59.2 
81.5 
82.8 
48.8 
55.5 
70 
67.6 
51.4 
67.5 
of 
Adopt 
64.5 
66.2 
62.5 
53.1 
54.5 
53.8 
48 
60.4 
81.7 
85.1 
52.3 
56.6 
68.4 
62.8 
49 
68.6 
Source: Adhiguru et al (2009) 
Input dealers were on top in trial and adoption analysis. Farmers expect that the dealers 
are more aware about the use of chemicals and fertilizers (though it need not be so in 
reality) (Jha, 2000). Agriculture extension is transforming into public and private 
segment. Roling (1991) and Rivera & Alex (2004) stated that agriculture extension is 
performing as a multi sector network of knowledge and information support for rural 
people where different organizations from public and private sectors are engaged. Input 
dealers partnership with private organizations may perform well by establishing 
themselves in content specific and more accountable model. 
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6,7 Adoption of Various Agricultural Decisions from Different Sources of 
Information 
Farmers make important decisions throughout the year. These decisions include choice 
of inputs (crop varieties and seeds, water, power, fertilizers and pesticides), market 
transactions related to them, farm operations (tillage, sowing, water management, 
fertilizer management, pest management, harvest), post-harvest operations and 
transactions (storage, transport, marketing, processing, etc.) and many others (Rao, 2007). 
Various studies had conceptualized the stages in agriculture decision making according to 
the needs of farmers before adopting a new technology. The information needs of the 
farmers varied of wide ranges irrespective to the growing season and location and crops. 
Figure 5.14: Agricultural Supply Chain Information Flow 
Production 
Planning 
Cultivation 
Practices 
Post Harvest 
Management 
& Marketing 
Source: Ali & Kumar (2010) 
Ali & Kumar (2010) proposed an information flow model across decision making 
processes among farming communities at various stages of the supply chain. The 
agriculture supply chain consists of three stages: Production planning, cultivation, post 
harvest management and marketing. Each stage contains a number of activities. 
Production stage includes crop rotation practices, crop production plaiming, multi 
cropping, soil testing. After production planning farmers need field level operations to 
optimize the production of crops by adopting improved production technologies such as 
high yielding varieties (HYVs), integrated pest management (IPM), improved irrigation, 
and fertilizers, credits. Post harvest operations required activities related to transportation, 
storage and processing to reduce post harvest losses and efficient marketing to get the 
reasonable price of the product. 
Mittal et al (2010) and De Silva & Ratnadiwakara (2008) proposed a six stage model and 
all the stages comprise of twenty eight different information needs. Both of the models 
provide a nested result. The crop planning stage include decision making regarding 
HYVs, seed varieties etc., what crop to grow, how much land to allocate for each crop 
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and financing of working capital. After that farmers consider major decisions such as to 
plant on the time and to identify the sources of inputs hke fertilizers, pesticides etc., to 
better utilize these inputs, land use preparation, hiring of labour, land preparation 
machinery, planting of seeds and applying better techniques. 
Figure 5.15: Stages of the Agricultural Production Process and Information Needs 
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Source: Mittal, Gandhi and Tripathi 2010. 
The "harvesting, packing and storage" stage requires decisions about labour for 
harvesting and storage of produce and the "marketing" stage where farmers must decide 
whether, when and where to sell the commodity (De Silva & Ratnadiwakara, 2008; Mittal 
et al., 2010). NSSO (2005) survey showed that the agriculture decisions consist of 
different information needs such as improved seed/varieties, fertilizers application, plant 
protection, farm machinery and harvesting/marketing. 
Figure 5.16: Stages of Agriculture Decision Making Process 
^ D e c i d i n g ^ S ^ - ^ ^ ^ ^ T ^ a n d T a n r i n g ) ^ ^ '""^'"g ^ " ^ " ^ ^ ' ' ^ ' " ' ^ 
Source: De Silva & Ratnadiwakara (2008) 
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In Table 5.4 we found that progressive farmers (24.4%) were the major source of 
information in adopting modern agricultural practices in India followed by radio (19.1%), 
television (13.5%), newspaper (13.5%) and extension worker (10.0%). Improved seed 
varieties (23.7%), fertilizer application (27.8%), and plant protection (25.9%) related 
information was collected from progressive farmers to make agricultural decisions. Due 
to supply constraints of agricultural extension services for processing and marketing 
information farmers were less adopted to this infonnation although there is a need of 
these services (Ali, 2012). 
Figure 5.17: Types of Agricultural Information 
Type of Agricultural Information 
Harvesting/inarketin 
g, 8% 
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Source: Ali (2012) 
The observations showed that oral communication channels (about 50%) provide 
agriculture related information and were more effective in delivering information and 
laiowledge than ICTs media. These indications guide to a combination of participatory 
approach with ICTs to further improve in the sharing and adoption of agricultural 
practices among farmers. Similar results were confirmed by Lwoga et al., (2011) and 
Chapman et al., (2003). In the case of extension services overall accessibility was 8.6% 
and was less accessed by fanners in all aspects of decision making. This may be caused 
due to lack of content specific approach towards farmers. ' " 
Public and private market information services available to market players (e.g., 
agricultural extension services, TV and radio broadcasts, etc.) are the important factors 
related to harvest/market information and the performance of agricultural markets (Okello 
et al., 2010). NSSO (2005) trend showed that most farmers prefen-ed dissemination of 
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hai-vesting/markcl iiifonnnlion through output buyer/processor (22.9%), other progressive 
farmers (22.3%) and mass media (television, radio and newspaper). Result shows that 
only 45% of the fanners travel to the market or send a third party to obtain market 
information. These results further suggest the importance of personalized information 
sources for farmers. 
Table 5.4: Adoption of Different Sources of Information on Agricultural Practices 
Sources Improv Fertilize Plant Fann Harvest Othe Over 
ed r protecti Machi ing/ rs all 
seed/var applicat on nery Marketi 
iety ion ng_ 
Other progressive lamiers 
Radio 
TV 
Newspaper 
Extension workers 
Primary cooperative societies 
Output buyers/food 
processors 
Government demonstrations 
Village fairs 
hiput Dealers 
Credit agencies 
Others 
Participation in training 
programs 
Krishi Vig}xin Kendras 
Parateclmicians/private 
agencies/NGOs 
Famiers' study tours 
23.7 
20.9 
16.4 
7.8 
11.6 
4.4 
1.5 
3 
2.1 
2.4 
0.9 
1.6 
1.7 
1.2 
0.6 
0.3 
27.8 
20.4 
12.2 
8.8 
8.1 
6.9 
1.2 
2.7 
2.5 
3.8 
1.1 
1.8 
1 
0.8 
0.6 
0.2 
25.9 
21.2 
13.5 
12.7 
8.6 
1.6 
0.9 
4 
3.3 
2.5 
0.4 
1.9 
0.9 
1.2 
1 
0.2 
16 
10 
11.5 
24.3 
6.2 
1.3 
0 
6.4 
11.1 
0.7 
8.6 
1.3 
0.8 
0.3 
0.8 
0.7 
22.4 
7.5 
6.4 
16.1 
1.7 
6.3 
22.9 
1.8 
4.1 
0.8 
4.6 
3.7 
0.6 
0.3 
0.6 
0.1 
17.2 
14.9 
10.9 
12.5 
2.1 
8.5 
4.2 
2.5 
3.6 
0.9 
13.8 
4.9 
1.7 
0.8 
0.8 
0.8 
24.4 
19.1 
13.5 
10 
8.6 
5.1 
3.2 
3 
2.8 
2.5 
2.3 
2.1 
1.3 
1 
0.7 
0.3 
*A district-level Farm science center established by Indian Council of Agi-icultural Research (ICAR) for 
testing and transferring of agricultural technologies to end users. 
Source; All (2012) 
Mass media accounted for 30% of all sources used for harvesting/marketing information 
(Table 5.4). Newspapers solely accounted for 16% as compared to television (6.4%)) and 
radio (7.5%) among mass media dissemination of harvesting/marketing information. This 
is attributed to the fact that television and radio failed to provide real time information 
though farmers rely mostly on infomiation received personally. As it was evident that the 
inteipersonal sources of information for instance other progressive farmers and out 
buyer/processor constitute (a total of 45%) about 22.4 percent and 22.9 percent. 
Harvesting and marketing decisions are restricted to time constraints and needs real time 
information. 
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As perceived from the above analysis farmers are lacking in fericmg-hai^esting 
/marketing decisions and service providers whether it were public, private or NGOs are 
inefficient in their job. An efficient and organized system embedded with modem 
technology should be introduced for providing real time information that can reduce the 
effect of middle men and to boost the profit. Masuki et al., (2010) suggested in his study 
that phone was the most preferred source in dissemination of harvesting and marketing 
information. Interactive methods such as print media (16%) and output buyer (23%) play 
an important role in delivering market information to the farmers whereas direct physical 
observations (primary cooperative society and village fair) accounted for 10%. This 
shows that the farmers collect post harvest/marketing information through interactive 
methods frequently (Masuki et al., 2010). 
Farm machinery decisions were largely influenced by newspaper, progressive farmers 
and village fair. As perceived from Table 5.4 that farmers got information on farm 
machinery through mass media (45%) but may be they bought it from the village fair or 
use on rent basis from progressive farmers. Farmers (8.6%) mostly belong to low income 
profile made their transactions from a credit agency and they mainly emphasize on 
financial transactions such as loans, buying of farm machinery etc. 
Implementation of more community radio programs and TV media should be 
incorporated in an integrated manner so that it could facilitate the farmers to take the 
optimum advantage of latest technologies. But this has been lacking on the part of 
extension workers. Only 11.6%) farmers go through extension workers in making 
improved seeds decisions. On the other side 45% farmers adopt mass media in seed 
decisions. That also projects the farmer's preference of mass media in getting the 
information on latest seed. 
Farmers continued to depend on other farmers in accessing information on all the aspects 
of agriculture decision making; it might be due to non availability of advice from public 
extension workers. Jha (2000) compared the working of public extension workers in three 
states and found that farmers face difficulty to meet the Village Extension Workers 
(VEWs) whenever they want them to get advice on a specific problem. To meet them 
they have to wait some time for a fortnight and even if one meets them, it is often difficult 
to visit one's field unless it is nearby. So the farmers often discuss neighboring farmers 
and based on their advice they took decisions. 
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However Indian farmers are facing new challenges as increasing deregulation in trade to 
compete on quality standard and prices on several products not only in domestic markets 
as well as in the export market also. Data from the above observations show the farmers 
access level from different sources for their farming operations. Some previous studies 
reflected that the government agriculture extension organizations are playing an important 
role to make informed decisions as well as private extension initiatives such as input 
dealers, para-technicians etc. The most important step in agriculture extension is derived 
from the decentralization strategy. ATMA model is the most prominent step in this 
regard. The mass media is also found as most relevant sources identified for the real time 
information provider. 
Farmers need specifically content information as they vary in their land holding size, 
different locations, environment and soil conditions etc. Interpersonal method of 
information dissemination impacted more on some of the farming decision making 
process like seeds, inputs, fertilizers etc. whereas ICTs were better responsive in making 
decisions like marketing and processing. Famer's information requirements differ 
depending on the stage within the crop cycle that further arise the information system to 
orient according to farmers' needs. 
But these developments in infonnation dissemination are not up to the level at par with 
the development in Indian agriculture and technological advancements. To make farmers 
information availed in different aspects of agricultural activities integration of ICTs with 
agriculture extension organizations can make the farmers sustainable and competitive in 
the agriculture value chain. Many studies have conceptualized the better market price 
information dissemination to improve bargaining capacity of farmers using modem media 
like mobile etc (Mittal et al 2010; Aker, 2008; Goyal, 2010). 
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CHAPTER S 
INFORMATION DELIVERY MODELS 
6.1 ICTs and Agribusiness Perspective 
ICTs are information handling tools, a varied set of goods, applications and services that 
are used to produce, store, process, distribute and exchange information (UNDP, 2001). 
The old ICTs include radio, television, newspaper and telephone whereas new ICTs 
comprise of computers, satellite, wireless technology and internet. With appropriate 
content and applications these tools are now able to work together and combine to form a 
networked world with a massive infrastructure of interconnected telephone services, 
standardized computer hardware, internet, radio and television covering every comer of 
the globe. ICTs present a groundbreaking approach to address developmental questions 
due to their unequalled capacity in providing access to information instantaneously fi"om 
any location in the world at a reasonable low cost to bring down the global geographic 
boundaries faster than ever thought possible. 
Figure 6,1: Modern ICT Indicator in India 
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Source: International Telecommunication (ITU) (2012) 
Television and radio were the main electronic broadcasting technologies in rural 
communities whereas internet and mobiles have toppled it in the past two decades. ICTs 
79 
are a range of technologies that integrate information technology devices such as personal 
computers with communication technologies, telephones and telecommunication 
networks. Expansion of both the range of the technologies and their convergence with 
conventional media has taken place all the time. 
Due to this rapid and ongoing convergence a number of ICT devices come into existence 
such as digital cameras, digital video cameras and players, personal digital assistants, 
slide projectors, mobile phones and their compatibility with more traditional media 
such as radio (digital, satellite) and television (cable, digital, satellite). ICTs can be 
key enabler in the agribusiness sector by rendering dynamic and real time global level 
exchange of data, information and knowledge throughout the agricultural value chain. 
ICTs therefore are gathering of technologies that can be used to collect, store and share 
information among people using multiple devices and media (Rao, 2007; Chapman & 
Slaymaker, 2002). 
Figure 6.2: Evolution of Information Sources to Farmers 
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Despite the recent development in ICT, the telephone network still have not touched the 
vast rural sections of the country and therefore last mile connection is yet to be achieved 
(Rao, 2007). Much of the supply side organizational strategy has focused on solving the 
problem of last mile connectivity in deploying ICTs in rural areas. Amongst the three 
approaches, the most common mean is internet access through fixed telephone lines using 
dial up technology in rural areas. The other two means are wireless technologies and 
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VSAT terminals where the telephone infrastructure is poor. The telephone dial up access 
provides the throughput of about 10kbps on an average and wireless and VSAT offer 
scope for broadband access. VSAT and telephone dial up access are fairly standardized 
technologies whereas wireless connectivity was the subject of considerable 
experimentation in the recent past. Availability of computer peripherals are important 
component in supply perspective for providing connectivity and access to IT based 
services in rural areas. With the declining cost in ICTs peripherals and technological 
innovations such as computers, touch screens, voice based delivery devices, mobiles etc. 
have revolutionized the information development processes (Rao, 2007). 
6.2 Agribusiness 
In the wake of increasingly complex agribusiness environment traditional methods of 
information dissemination largely depend on conventional media and extension workers 
have been failed to fiilfill the growing demand of infomiation and services to the farming 
sector. Every activity in this vein involves creation, processing and communication of 
infonnation. The need of timely, reliable and cost effective input information at all the 
stages of decision making process has arisen, that are not only restricted to technical 
aspects of growing crops or rearing livestock but to include a number of issues 
ranging from credit, insurance infonnation, market intelligence etc. (Kumar & Ali, 
2009). 
The decisions made by famiers lie in the diversified ranges from choice of inputs (crop 
varieties and seeds, water, power, fertilizers and pesticides), market transactions, farm 
operations (tillage, sowing, water management, fertilizer management, pest 
management, hai-vest), post-hai-vest operations and transactions (storage, transport, 
marketing, processing, etc.) and many others. Several other nonfarm decisions which 
impacted farm operations include savings, investments, education, health, etc. accessed 
and supported by various organizations (i.e. input suppliers, rural credit agencies, 
extension services and NGOs) (Rao, 2007). 
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Tabic 6.1 Kc> Information Used by Farmers within the Agricultnral Knowledge 
System 
key inforni.itioii used In farmers within tlic a"riciiltiiral knowledge system 
Afjricnitural technologies 
• New crop \ aricties and llieir requirements 
• Results of demonstrations 
• Best practices 
• Technical assistance during growing season (for land preparation, sowing, input management, irrigation, soil 
and wafer conservation, pest management, harvest, post harvest management, contingency planning) 
pro\ ided by experts and organizations directly or through different media 
• Experience of other farmers 
• Access to physical and financial resources 
Markets 
• Mandis (grain markets), Prices, quality requirements 
• Inputs (costs, quality) 
• Handling costs 
• Transaction costs 
• Credit availability (sources, options) 
• Labour supply and demand 
• Distribution and other logistics 
• Selling options 
Natural resources 
• Climate 
• Weather (principally rainfall and temperature) 
• Extreme weather events (cyclones, drought, water stress periods) 
• Soils infonnation 
• Water sources, quality and availability 
Policy 
Land ownership 
Agricultural credit 
Agricultural marketing 
Er.trepreneurship incentives 
Off fiirm iiicoine opiions 
Dispute setllcnienl 
AariculUiml hisurance 
Source: Rno(2()()7) 
6.3 Need of ICT Models 
Infonnation required in this vast agribusiness prospective generally comes from research 
organizations, govemmcnl sector, private sector, NGOs and institutional establishments 
etc. This information can be improved by using broad spectrum of communication 
systems and activities through the integration of multimedia mechanism into daily 
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processes. ICTs can act as a potential mechanism to improve the efficiency of information 
system by delivering information from a centralized source and to collect them in a better 
quality array. Usually fanners face infonnation and knowledge gaps to prioritize their 
livelihood activities and investment decisions more effectively. These are categorized as 
long term decisions such as education, training and technical support for livelihood 
development of individuals or groups and short term decisions such as news relating to 
markets, weather etc. (Chapman & Slaymaker, 2002). 
Improving the quality and quantity of available information is necessary but not sufficient 
for better decision making. Overall improvement requires vigorous stakeholder 
participation to better defend their interests and articulate their needs. There is a need to 
realize how to convert this information into knowledge by acquiring, transmitting, 
shifting and integrating it into conceptual systems among individuals and groups. Apart 
from the incidence of the technological transformation in the world the power of 
knowledge (technical knowledge and information gaps arisen from the unequal 
distribution of technical knowledge and information) can be greatly enhanced by ICTs if 
they are tackled to improve and break down both these barriers of knowledge and 
information exchange (WDR, 1999). 
To tap the potential of new technologies its adaptation depends on innovations 
(technological, institutional and entrepreneurial) to create low cost, easy handling of 
devices and to set up access through public or market centers with reasonable products. 
But the information flows are generally top down in nature with less local relevance to 
farmers who are not capable to avail the question and answer services or supply feedback 
to the extension services and research centers. These restraints of knowledge creation and 
knowledge sharing have led extension services to focus on the value of two way flow of 
information with a shift towards a more participatory approach. Participatory approach 
can be achieved by improving and enhancing two way flow of information (Zijp, 1994), 
instead of the outdated mode of one way information delivery mechanism although it is 
also necessary (Chapman & Slaymaker, 2002). 
Information is at the core of the information exchange processes in agricultural 
information systems. To make sure that information can be understood by local people 
the sharing of knowledge should be available in local context or content specific and 
relational in nature. There is a vast amount of literature recommending approaches to 
design infonnation content locally in context of language, culture, information delivery 
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channel and information layout (Batchelor et al, 2003). For instance "'A common request 
for context specific information denotes that it must be locally relevant and appropriate. 
Many people prefer information to be exchanged orally in their mother tongue and value 
face to face demonstrations and follow up"'. Therefore infonnation system of the target 
groups should be organized in the layout of farmer's particular infonnation needs, local 
language issues etc. through best suited technologies. 
As the extension system has recognized the role of ICT in facilitating the farmer's choice 
of information exchange in the rural community. Need for diversified sector specific 
information system, easier to handle for all the groups of rural people regardless of their 
status impediment the information delivery system to reach the bottom of the pjn-amid in 
rural areas. On the other side integration of ICT into a local ownership format encouraged 
the active participation for example local radio station promotes community involvement 
through a close relationship with its listeners. Emphasis should also be given on the 
indigenous agricultural knowledge to farmers over scientific knowledge because farmers 
themselves are best able to learn in the environment of how they are controlling the 
information and exchange among them. However to support and build the capacity of 
indigenous knowledge the infonnation sharing must be assessed in the local context and 
choice that leads to increase the flow of information. For example, internet technologies 
through participation of stakeholders at every level and existing organizations operating 
at the community level disseminate information more specific to the local requirements 
(Chapman & Slaymaker, 2002). 
In the present agricultural scenario which is changing from subsistence to high valued 
agriculture ICTs can play a major role in enhancing the farmer's activities and increasing 
their productivity, access to market information and reducing transaction cost. 
Information kiosks, mobile phones, internet etc. facilitate farmers to access commodities 
price for better decision making. 
In fact agriculture is around four times more effective at raising incomes among the poor 
than other sectors (WDR, 2008). The arrivals of ICTs are well timed to unleash the post 
green revolution development that greatly improved agriculture productivity. However 
there is a provable need for a new revolution that will bring lower prices for consumers 
(through reduced waste and more efficient supply chain management), add to smart 
agriculture and incentivize farmers (for example through higher income) to increase their 
production. With the booming mobile, wireless and internet industries ICTs have found 
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traction even in poor small farm holders. Five main trends have driven ICT in agriculture. 
Decrease in costs, increases in competition and expansion of last mile infrastructure are 
the number of factors that has increased the pervasiveness of connectivity (World Bank, 
2011). 
The supply side improvements have met strong demand from customers around the globe. 
Unlike all networked technologies mobile phones exhibit more valuable effects than other 
devices. In contrast to landlines mobile phones have a strong appeal to users. Being 
connected means being reachable (World Bank, 2011); mobile phones are in the vanguard 
of ICTs in agriculture. By the end of March 2011, mobile phones reached 70 million 
subscribers and its penetration exceeds two subscriptions for every three people. Mobile 
based applications are also becoming more appropriate for rural people. Some of 
available technologies such as SMS service providers can offer mobile banking, 
transactional services (selling inputs) and information services (market price alerts etc.). 
Other publicly and privately provided services such as extension and advisory can be 
delivered over mobiles. 
A number of studies have found that mobile phone accessibility has increased agriculture 
income. Ilahiane (2007) found in his study that farmers average income increased by 
nearly 21 percent who possessed mobile phone. Farmers have little information about 
market prices thus mobile phones equipped with other ICTs could overcome this by 
facilitating market prices of agricultural products to both producers and consumers. 
Several studies showed that introduction of mobiles to farming communities who lacked 
any form of connectivity previously, made them to better realize market prices. 
For example in Kerala fishers who were previously unaware of daily prices in different 
markets were now able to contact various ports to find the best offer price for their catch 
(Jensen, 2007). Mobile phones have greatly lowered the cost of information and reduced 
the transaction cost of famer's activities. De Silva and Ratnadiwakara (2008) in their 
study conducted in Sri Lanka, compared the transaction cost at the different stages of 
information needs for example while attempting to ascertain fertilizer costs 53 percent of 
the informational transaction costs were incurred during the growing season. Mobile 
phones may help users to minimize travel cost, time, distance etc. because in farming 
time saving is important as many crops are highly time sensitive (Overa, 2006; World 
Bank, 2011). 
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The reach and affordabihty of broadband internet is also improving dramatically but at a 
slower rate in developing countries. In 2010 the number of internet users crossed 2 
billion and over half of these users are now in developing countries. Internet connectivity 
around the world has grown exponentially since 2000 by over 480 percent (ITU, 2012). In 
the rural Indian context farmers selling their crops and buying inputs, parents seeking 
matrimonial alliances for their children and job seekers are all potential users of internet 
based matching services. Depending on the nature of the market, mobility of participants, 
length and value of transactional relationship, overcoming of geographical barriers can be 
noteworthy (Singh, 2006). 
Best results can come from a mix of different media such as radio, television, telephones, 
computer based information kiosks, computers, video, digital cameras, internet, web and 
e-mail based services (GFRAS, 2010). Thus integrated uses of ICTs promote knowledge 
development not only by providing bundled of information but to offer it in more 
selective and in an understandable format (Chapman & Slaymaker, 2002). 
The attractiveness of new ICTs in replacing old technologies (e. g. Radio) cannot be 
achieved automatically, but need a collective action of communities and regions. In 
designing effective ICT interventions several measures should be taken such as 
understanding local information, communication practices, priority of information, 
communication needs of end users, literacy and social norms (World Bank, 2011). 
6.4 Development of ICT Models 
The world is facing a broader development in the dissemination of information and 
knowledge by ICT models. Information dissemination to farmers consists of several 
players and organizations. A number of projects and programs have been developed in 
which ICT led systems are introduced to enable development in agriculture system. 
The main component in the development of ICT led system consists of supply side and 
demand side perspective. Supply side perspective includes technical (connectivity, 
computers and peripherals, software and applications and capacity building of farmers) 
and organizational (corporate agribusiness model and public or NGO service model) 
aspects (Rao, 2007). 
Some of them have been initiated by Non Governmental Organisations (NGOs), specialist 
institutions, state sector, private commercial sector and combinations of these. It can be 
broadly categorized as public, private and NGOs (Finger & Pecoud, 2003). Although 
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public sector used ICTs to provide better public services in agriculture (land registration, 
forest management and extension services), but was often thrashed out to survive due to 
insufficient funding (World Bank, 2011). 
Table 6.2: List of Available ICT-Based Initiatives in India 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Name 
a-AQUA 
Agmarket 
Community 
Radio 
Digital Green 
Drishtee 
E krishi-e 
agriculture 
E sagu 
E-chaupal 
Fisher Friend 
IKSL 
Agriwatch Portal 
Kisan Call Center 
Kisan Sanchar 
Kissan Kerala 
Mandibhav 
M Krishi 
Nokia Life Tool 
RML 
Tata Kisan 
Sanchar 
Village Resource 
Centers 
Warana Unwired 
Coverage 
Maharashtra 
Haryana and 
North India 
All states 
Selected States 
Selected States 
All India 
Andhra Pradesh 
Selected States 
Tamil Nadu and 
other coastal 
areas 
All India 
India 
All India 
North India 
Kerala 
All India 
All India 
Selected Nokia 
phone holders 
13 states 
All India 
Tamil Nadu 
Maharashtra 
ICT Type 
Web portal and 
Mobile 
Web portal 
Radio 
Digital Video 
Kiosk 
Web portal 
Internet, Telephone 
and Kiosk 
Internet Kiosk 
Mobile phone with 
inbuilt software 
Mobile based green 
sim card specific 
voice message 
Web portal 
Phone based help line 
Mobile phones-SMS 
and voice message 
Web portal, video 
and sms 
Mobile based price 
information 
Mobile based 
application 
Mobile application 
Mobile based SMS 
Information on SMS 
and delivery of inputs 
Internet Kiosk 
Mobile phone 
Initiative Partners 
IIT Bombay-Media Lab 
Asia 
Ministry of Agriculture, 
Gol 
Ministry of Information 
and Broadcasting, Gol 
Microsoft Research Center 
Drishtee foundation, NGO 
NAIP 
Collaboration between 
different agencies 
ITC-private company 
MSSRF-Qualcom 
IFFCO-Airtel (cooperative 
and private together) 
Indian agribusiness 
systems limited 
Government of India 
Private initiative in 
collaboration with KVKs 
Department of Agriculture, 
Govt, of Kerala 
BSNL, Tata Teleservices 
and developer Impetus 
Technologies 
TCS 
Nokia 
Private-Thompson Reuters 
Tata chemicals limited 
MSSRF 
Wama sugarcane 
cooperative and Microsoft 
Research Center 
Target 
Group 
Farmers 
Farmers 
Farmers and 
Rural people 
Farmers 
Rural people 
Farmers 
Farmers 
Farmers 
Fisherman 
Farmers 
Farmers, 
Traders and 
other players 
of the value 
chain 
Farmers 
Farmers 
Farmers 
Farmers and 
Traders 
Farmers 
Farmers 
Farmers 
Farmers 
All villagers 
Sugarcane 
Farmers 
Source: Mittal (2012) *(There are several such initiatives; only the ones that have wide coverage area are 
listed here. This is not the complete list.) 
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The entrepreneurial nature of ICTs attracts new partnerships and forms of investment 
such as mobile phone applications, software design, local language customization, remote 
transaction services. Private companies working with public sector are often interested to 
provide their products and services to smallholders. For example mobile network 
operators invest in providing large text packages at a lower price, collecting premiums 
and distributing payments in rural areas. Commercial enterprises such as processors, 
input suppliers and exporters are also interested to invest in ICTs in order to increase their 
efficiency and revenue among small farm holders (World Bank, 2011). 
The new initiatives in the use of ICT include community radio, SMS, voice-based cellular 
telephony, information through telecenters, internet kiosks, village knowledge centers, 
multipurpose community centers etc. However mobile and internet based information 
delivery models have transformed the traditional agricultural extension services into the 
corresponding conventional extension services by the use of new ICT initiatives (Mittal et 
al, 2010). 
6.4.1 Public, Private and NGO based Models 
In the past 200 ICT based projects have been initiated in India among which most of them 
suffered from pilot project syndrome. To make them in the long run funding agencies are 
one of the main criteria to look into the sustainability of the projects. Many projects are 
funded by international agencies followed by central governments and state governments. 
Table 6.3 demonstrates that the majority (22) of projects were funded or implemented by 
or in partnership with international organizations. Local or national NGOs/NPOs (17) 
private companies, state government agencies and central government agencies were 
major implementing agencies playing an important role in many projects. 
Table 6.3: Types of Projects 
Type of organization 
International Organization 
Local/National NGO/ Cooperatives/NPO 
Central Government Department/Agency 
State Government Department/Agency 
National Agricultural Research 
Center/other institutions 
Private Company 
Project 
Implementer/initiator 
4 
17 
11 
14 
8 
15 
Project 
Partner/Funder 
22 
7 
16 
15 
7 
8 
Source; Qaisar et al. (2011) 
*Compiled from individual websites, NAIP, NIRD and other online sources 
88 
Figure 6.3 reveals that more than half of the projects initiated within 4-6 years are in pilot 
phase. However, in comparison to other developing countries 30 percent projects are 
already in developed phase but more are to be needed. Unavailability of resources, 
improper handling and unavailability of financial support are found to be the major 
constraints in the failure of projects. It also reported that 54 percent information delivery 
projects were emerged to meet the information requirement of the community. 
Several public and private sector ICT enabled initiatives have been undertaken in India in 
the last decade especially to cater the needs of agricultural and rural sector development. 
APAARI (Asia Pacific Association of Agricultural Research Institutions) study on Asia 
Pacific showed that since 1990s agricultural extension systems have significantly 
weakened and their effectiveness has reduced primarily due to reduce funding in 
agricultural development. A number of private agriculture projects with low investment 
have been developed and implemented in India. 
Figure 6.3: Duration of Projects 
0-4 years, 8% _ ^ . , 
^ Duration of projects 
unknown, 8% 
Source: Qaisar et al. (2011) 
*Compiled from individual websites, NAIP, NIRD and other online sources 
To develop a differentiated development approach among small scale farmers ICTs 
should not be seen as a means of improved data collection only but it can offer a great 
potential in increasing the flow of public good type of informafion. The informadon is 
public good when it is easily accessible to all. In the context of agricultural extension 
public good type of information should be available without restriction or restricdve 
insfitutional controls which include weather forecasts, basic information on soils, 
cropping techniques, market prices, food safety etc., (FAO/WB, 2000). The public 
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sector faces several financial problems in the agricultural extension services that could be 
greatly overcome by the use of ICTs because it provides efficient information transfer, 
minimizes cost and enhances speed of information exchange. To make information as a 
public good in the context of the public sector refonns and market driven reforms 
paradigms emphasis should be given on the private sector service delivery (Chapman & 
Slaymaker, 2002). 
As much of the ICT infrastructure and services belong to the private sector; there also 
exists a role of public sector information system to harness the available technology in the 
new paradigm. With the involvement of private sector, the underutilized public 
information can be accessed at both the national and local level by sharing and making 
extensive availability of it. The integration of ICTs into localized knowledge system can 
exploit the rent seeking opportunity (Nelson & Farrington, 1994). 
As the development needs to focus on wide spread and cross sectoral adoption, ICT could 
be used across a wide range of innovative institutional partnership. A number of 
experiments have been made by international organizations such as FAO, UNESCO, 
IDR, national governments (India, Brazil, etc.) and NGOs to improve information system. 
Several authors advocated about the community knowledge partnership (CKP), it could 
be extended by integrating the use of ICTs such as local radio with internet, audio visual 
linkages etc. in the innovative and decentralized institutional environment rather than 
historic information flow, in order to improve their access and choice of information 
relevant to their livelihoods. Both the public and private sector partnerships can be 
developed at this end with government, academic, mass media, and market based 
information sources. Wide range of available sources of information should be used 
strategically to support these partnerships in improving information access and its use 
among the marginalized groups (Chapman & Slaymaker, 2002). 
In the context of rural India, public information could be made freely available by 
implementing ICT based interventions in this institutional environment and with efficient 
networking of different agencies such as public, private and other organizations. 
Alternatively they must attain sufficient scale and scope across the entire agriculture 
value chain to drive changes in the institutional environment at their own. 
Rao (2007) categorized existing models broadly into two groups, one is the closed 
vertical food supply chain network and the second is an open chain network model. The 
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closed vertical supply chain model is the best for private agribusiness model to implement 
it in an organized manner. This model defined that participating groups and institutions 
cover only those transactions which add value to the business and the participants e.g. 
ITC e-choupal model. It also exhibits a better understanding of agricultural supply chain 
by building customer (farmer) relations based on mutual trust and by developing an 
effective institutional fi-amework in context of goods distribution and marketing channels 
under the requirements of public policy adjustments. 
While open chain network model involves partnership of different organizations such as 
government, NGOs, multilateral institutions, ICT products and service companies etc. 
Some of the examples are I Villages of MSSRF (NGO based), village information centers 
of gyandoot (government based), iCommunity of HP (ICT company based) and ikiosks of 
n-Logue (ISP based). This diversified partnership made open chain network model more 
complex. ICT component and connectivity faced issues like VSAT e. g. i-community of 
HP (somehow expensive), telephone dial up connectivity (relatively cheap and most 
common but with limited bandwidths and low reliability). The hub and spokes model of 
MSSRF with online VSAT internet facilitates connectivity of village centers through an 
intranet by email and off line data services, is one of the intermediary approaches to 
reduce ICT costs. N-Logue's CorDECT wireless solutions are designed primarily to 
reduce price and to provide telephone and broadband internet connectivity in the village 
centers. 
The open chain model provides a platform for generating revenue in a diverse range of 
services and aggregates a large number of users to develop a business model. The up 
scaling of open chain network model requires locafion specific optimal technology. ICT 
based business model emphasized on resource mobilization from diversified sources for 
their long term sustainability that could ensure local ownership of operations and capacity 
building of local communifies. 
In India, a lot of private players (seed and input companies, distributers/dealers, service 
providers, food processors and retailers) have been involved in providing diversified 
activities related to agricultural requirements. Input and technology providers facilitate 
inputs like chemicals, fertilizers, seeds etc. and training to small farmers in a cost 
effective manner. Hariyali kisan bazaar, Mahindra krishi vihar (a one stop farm solution 
center), Tata Kisan Sansar by Tata chemicals limited etc. are a number of models working 
as input suppliers. Some of the players those are involved in the business as aggregators 
91 
and processors generally operate via contract farming. They are creating front end 
activities (wholesaling, processing, logistics and retailing) as well as back end activities 
(primary production etc.) which should be linked together in order to manage business 
opportunities for all the concerned stakeholders (Ferroni & Zhou, 2012). 
The development of these models not only includes access to information but also require 
partnership of all aspects of people and communities. Access to markets, adequate health 
care, education, social support, ability to participate in political agenda setting and access 
to information regarding policies and procedures of the government are essential elements 
for overall development of these models. Development goals can be achieved by 
addressing the needs of population in such a manner that complements these basic 
capabilities and builds all of them (De Rahul, 2006 cited in Bist, 2007). 
The development of ICT models in India in respect of international/local funding 
agencies, NGOs, domestic/international private sectors and state/central participation are 
the decade old interventions. The major problems in the experimental line are high user's 
interest, unavailability of relevant content and deprived information network. As a result 
most projects are financially not viable and have not met users/providers expectations and 
their misusages exacerbate the hope that ICT will overcome the differences of income, 
rural prosperity etc. A single approach could not be able to solve the problems regarding 
irrelevant content, insufficient understanding of technology, government's inability in 
providing relevant content and local unawareness. 
So a sustainable direction is required for the efficient working of ICT based models. To 
achieve it in the current development scenario ICT based models can be categorized as 
informational, transactional and e-govemance services. Informational services 
disseminate generic (non-customized) infomiation such as agricultural practices, weather 
forecasts, and contact information. Transactional services involve an exchange of specific 
(or customized) informational services or funds between two or more parties using the 
ICT infi-astructure e.g. e-commerce and email. E-Govemance services refer to 
transacfions that involve local, state and national government services. Providing land 
records, submitting user complaints to local officials and confirming a user's presence on 
electoral rolls are some of the examples (Dossani et ah, 2005). 
Dossani et al. (2005) summarized in his study that the e governance emerged as the most 
widely demanded services followed by informational and transacfional services. Most of 
92 
the projects offer diversified services and only some are emphasizing core services. For 
example Bellandur, AP online and Gyandoot operate in the typically e-govemance mode. 
Only two projects i.e. HP iCommunity and n-Logue cover all the three types of services 
whereas ITC e-choupal and Warana model belong to transactional mode of services and 
MSSRF and Boodikote provide informational services. Most of the projects vary from 
low to high e governance facility but transaction model facilitates business transaction in 
diversifying manner such as agriculture/veterinary and supply chain management. 
Table 6.4: Types of Services Provided by ICT Models 
e-governance services 
Form downloads 
Form submission 
Land records 
Ration cards 
Birth/Death certificates 
Caste certificates 
Licenses/Permits 
Grievance redress 
Electoral list 
Below Poverty Line list 
PassportA'isa services 
Land value 
Vehicle registration 
Entitlement distribution 
Transactional services 
Communication (email, VC) 
Tele agriculture 
Veterinary 
consultations 
Telemedicine 
Availability of goods/service 
Purchase of goods/services 
Sale of goods/services 
Payment of bills 
Obtaining loans 
Banking(managing accounts) 
Digital photography 
Insurance 
Entertainment(games, music) 
Informational services 
General FAQ 
Local info 
SHG or Microenterprise training 
Traditional knowledge 
Employment 
Agriculture market prices 
News 
General contact info 
Govt.info(contacts, procedures, etc) 
Govt, schemes 
Emergency contact info 
Health 
Adult edu. (dist. Ed., comp. & info.) 
Child education(results,CDs & info) 
Agriculture info 
Veterinary info 
Weather 
Source: (Dossani et al., 2005) 
ICT based initiatives for agricultural development for farmer's prosperity should be 
multidimensional in nature addressing problems of rural communities in holistic manner 
touching all aspects of rural life including agriculture, human/ animal health, education, 
banking, governance, entertainment etc. This can be achieved by setting up rural 
knowledge centers using broadband connectivity with multimedia interactive modules by 
developing a synergy among various stakeholders (Singh, 2006). 
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The government has many good programs to aid and support farmers but deriving 
benefits from these programs largely depend on the fanners' initiatives and efforts. The 
proper transfer and understanding of knowledge by one person can help in its 
dissemination to others in the same community (Rao & Malhan, 2008). National policy 
for farmers (2007) indicated that the potential of ICT would be harnessed by 
establishing Gyan Chaupals (Knowledge centers) in villages. Further the Common 
Service Centers (CSCs) of the Department of Information Technology, Ministry of 
Communications and Infonnation Technology, Government of India widely evolved 
under the National e- Governance Plan (NEGP) and many more have been set up by the 
state governments to reach the last mile and last person connectivity (NPFF, 2007). 
The number of services that can potentially be delivered through a CSC depends on the 
needs of the diverse stakeholders e.g. citizen, government, business and technical 
feasibility of delivering these services in rural areas. The potential of CSCs could be 
harnessed by providing information regarding new agricultural technology. Farmers 
would seek this information in a feasible manner if the CSCs are able to provide 
information at the cost of technology. 
Several important services in rural areas such as health, education, agriculture, drinking 
water, women/child welfare, etc. are mostly provided by the government sector. 
Therefore clustering, integrating and ensuring completeness of services in telecenters 
should be provided by the government. E-Govemance Embedded Rural Telecenters 
(EGERT) can facilitate improved flow of information between government and citizens 
by mediating as an information networks. Telecenters enabled with government services 
are providing integrated and complete services to gain the trust of the citizens in it 
(Kuriyan & Ray, 2009) and to increase the footfalls of cross selling. These telecenters can 
provide government services more effectively by utilizing efficiency of the private sector 
and thereby strengthen last mile governance. Thus a sustainable design of telecenters 
required to embed with government services in order to increase the scope of rural service 
delivery i.e. expanding B2C and G2C services as well as to improve effectiveness of their 
delivery for fostering inclusive growth (cited in Naik et al., 2012). 
Another government initiated program is the Mission Mode Project (MMP) which 
provide information to the farmers on seeds, fertilizers, pesticides, Govt, schemes, soil 
recommendations, crop management, weather and marketing of agriculture produce under 
the National e-Govemance Plan in agriculture. Several projects such as ASHA in Assam, 
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KISSAN and e-Krishi in Kerala and Krishi Maratha Vahini in Kamataka have been 
initiated by the Department of Agriculture and Co-operation (DoA&C), Government of 
India. 
To lead the implementation of MMP in Agriculture DoA&C has adopted a twin strategy 
through AGRISNET, AGMARKNET and DACNET (Mathur et al , 2009). AGRISNET 
(Agricultural Resources Information System and Networking) a project was funded 
by the Department of Agriculture and Cooperation, Ministry of Agriculture, Govt, of 
India. Under this scheme most of the state governments have established information rich 
agricultural websites for example Andhra Pradesh agri-portal 
http://www.apagrisnet.gov.in Uttar Pradesh (UP) Agrisnet Knowledge Portal 
(http://agriculture.up.nic.in) (cited in Sarvanan, 2010). 
AGMARKNET project is empowering the farming community by facilitating knowledge 
of latest commodity prices and arrivals of information through innovative use of ICT, It 
objectives were to network 2800 major agricultural wholesale markets imparting 
computer awareness, usage application and training to 5000 market personnel, 
dissemination of daily commodity prices and arrivals in major Indian languages in 
order to bring fanners in a better bargaining stage and to promote good agricultural 
marketing practices in the country. Presently more than 1000 markets from different 
parts of the country are reporting data regularly to the portal. Being different in functional 
days of markets more than 300 markets share infomiation on a daily basis for the use of 
public (http://www.stockholmchallenge.se/data/agmarknet) (cited in Sarvanan, 2010). 
6.5 Discussion of Models 
6.5.1 E-Choupal Model 
One of the most successful initiatives launched so far is the e-Choupal. It is the largest 
information technology-based intervention in rural areas managed by a coiporate entity 
[Indian Tobacco Company (ITC)]. The ITC is one of India's leading private 
company having a diversified presence in tobacco, hotels, paperboards, specialty papers, 
packaging, agri-business, branded apparel, packaged foods and other fast moving 
consumer goods. 
In June 2000, ITC introduced the e-Choupal system in Uttar Pradesh and other 
Indian states including Andhra Pradesh, Kamataka, Madhya Pradesh, Maharashtra, and 
Rajasthan with the aim of ameliorating the communication with farmers and reducing the 
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inefficiencies arising out of agents intennediation in the mandi system. The e-Choupal 
initiative consists of placing computers with internet access in rural farming villages and 
sei-ved as a social gathering place for exchange of information (choupal means "gathering 
place" in Hindi) and an e-commerce hub. What began as an effort to re-engineer the 
procurement process for soy, tobacco, wheat, shrimp and other cropping systems have 
become an e-commerce platform that is also a low-cost fulfillment system focused on the 
needs of rural areas. 
For the first time the stereotype image of the famier on his bullock cart has been 
replaced by that of the e-farmer browsing the e-Choupal website. Farmers now log on to 
the site through internet kiosks in their villages to order high quality agri-inputs, to get 
information on best fanning practices, prevailing market prices for their crops at 
home and abroad and the weather forecast in the local language. 
E-Choupal creates a direct marketing channel by eliminating wasteful intermediation and 
multiple handling thus reducing transaction costs and making logistics more efficient. 
Given the literacy and infrastructure constraint at village level, e-Choupal is designed to 
provide physical sen'ice support through a Sanchalak, a lead fanner who provides 
mediated access to the farmers. He is normally a mid size farmer from the same village 
who is trained by the company to manage and use the infrastructure and disseminate 
information to other fanners. He is an educated fanner from the dominant local caste: he 
cams a commission for any ICT procurement as well as for sales by third parties. The full 
content of the e-Choupal site are therefore, made available to the registered Sanchalaks 
only who have undergone training at the nearest ITC plant. The e-Choupal model has 
required significant investments to create and maintain its own IT network in rural areas 
and to identify and train a local fanner to manage each e-Choupal. 
6.5.1.1 Functioning of e-Choupal 
The e-Choupal aims at achieving a win-win simation both for the farmers and the 
company. At one hand a more efficient procurement chain is created for the company; on 
the other hand fanners receive better prices for their produce. Therefore e-Choupal 
supply chain looks very different from the existing system and is constituted by many 
stages. The price of crops is communicated to the Sanchalak through e-Choupal portal, 
once the price is known the Sanchalak inspects the products brought by farmers and 
performs the quality tests. The farmers take the note from the Sanchalak and proceed with 
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their crop to the nearest ITC's point for collection of produce and distribution of inputs 
sold into rural areas. 
Figure 6.4: ITC e-Choupal Information Flow 
Information: Weather forecast, market price, 
best farming practices, agricultural news, 
question & answer services on agriculture issues, 
entertainment, education, sports etc. 
Input Supply; Fertilizers, Agrochemicals, Seed, 
Insurance, Credit 
Product Selling: FMCG, Durables 
Fanners 
ITC Choupal 
Sagar 
(Rural Retailing) 
Source: Ali & Kumar (2010) '^  ^ 
There is a processing center within a 30-40 kilometer radius of each farmer: here a 
chemist visually inspects the soybean and verifies the assessment of the Sanchalak. After 
the complete inspection and weighing, the farmers collect their payments in full at the 
payment counter. They are also reimbursed for transporting their crop to the procurement 
hub. Every stage of the process is accompanied by appropriate documentation. 
Samyojaks, who are adept at handling large amounts of cash are entrusted with the 
responsibility of payment except at procurement centers near large ITC operations where 
ITC handles cash disbursement. Samyojaks are incharge of the procurement hub 
logistics, including labour management at the hub, bagging, storage management, 
transportation from the hub to processing factories and handling mandi paperwork for the 
crops procured at the hub. For his services in the procurement process Samyojak is 
paid a 0.5% commission (Annamalai & Rao, 2003). 
6.5.1.2 Technology of e-Choupal Operating Environment 
The farmer's gateway to the website is www.soyachoupal.com. The protected web site 
requires a user ID and password to login. The recaiitment of Sanchalaks as the only 
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registered users, an account is created witii a user ID and password to access the system 
(Annamalai & Rao, 2003). 
The Sanchalaks and others who use the system have learned a wide variety of information 
at their fingertips so as to access and benefit from infomiation on education, 
governmental schemes, sports and many others. Infomiation on each Sanchalak is 
gathered in a semi automated way during user's registration and keeps a record of farmer 
visits, inquiries, purchases, etc. The web site does not currently process live transactions 
but ITC has plans to do so in the near future. E-Choupal system works with a battery 
based UPS (uninternipted power supply) backup. With the reliability of a battery backup 
the Sanchalak can use the system at least twice a day in the morning to check the 
prevailing mandi prices and again in the evening to check the rate of the next day. While 
the insufficient power supply issues exist, solar battery chargers are very often used. In 
order to support transactional capabilities and multimedia applications the company needs 
reliable connectivity with better throughput. They therefore have decided to adopt a 
satellite based technology (VSAT) which enables a throughput rate of up to 256 Kbps. 
This is however an expensive solution costing about USD 2,650 (Rs. 120,000) per 
installation (Ali & Kumar 2010). 
6.5.2 Lifelines Model 
Lifelines, a mobile and phone based ICT project in agriculture was launched by One 
World South Asia (OWSA) a UK based nongovenmiental organization (NGO) in 
partnership with British Telecom and CISCO in 2006 to provide information delivery 
service at the grassroots level in 700 villages in north and central India (Lall & Sahi, 
2009). It facilitates the exchange of important and timely information to marginalized 
communities. Today Lifelines serves more than 150,000 fanners in over 2,000 villages 
covering the states of eastern Uttar Pradesh, Madhya Pradesh, and Haryana (One World, 
2010). British Telecom and CISCO Systems have supported the initiative as a part of 
their corporate social responsibility program which assumes that access to ICTs can 
improve people's lives and open doors to education, jobs, entertainment and interactions. 
The technology development solution has been supported by Tech Mahindra and WIPRO 
(Sarvanan, 2010). 
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6.5.2.1 Functioning and Technology of Operating Environment 
Lifelines provide answers to farmer queries on demand. Access to the Lifelines Q&A 
platform is via an Interactive Voice Response System (IVRS) that routes queries and 
sends back answers via an intelligent call manager and unified messaging service. The 
Q&A service is integrated with a web enabled application with a database of audio files 
and texts through IVRS exchange server (One World, 2010). The field volunteers, 
knowledge workers, the knowledge database of frequently asked questions (FAQs) and 
the panel of experts are the main elements of lifeline platform. The knowledge workers 
(KWs) log in to the application through a web interface to view all the calls that are 
waiting for and search the FAQs database for the answers. 
Figure 6.5: Lifeline Model and Information Flow 
Experts Hub 
Knowledge Worker 
(Link answers to 
Queries) 
Information: 1PM, Farm inputs like 
seeds, fertilizers, pesticides. Funding 
sciiemes, Government schemes on loans 
and subsidies. Banking and insurance, 
Market prices. Region specific market 
information. Agriculture new. Organic 
farming. Animal Husbandry, Weather 
Advisory 
Expert Advice 
Knowledge 
Worker 
(Selecting 
Experts) 
Farmers / Field worker 
(Make queries and 
Get Answers) 
Knowledge Worker 
(Query Handling) 
Source: Author 
Knowledge workers process the query within 12-15 minutes and the answer is delivered 
to the farmer within 24 hours. If the KW finds the answer it is retrieved and stored in 
IVRS. If the answer is not found KW forwards the question to the subject matter experts. 
Once a response is received from any of the subject matter experts, the application alerts 
the KW who examines the response and if appropriate, stores the answer in database and 
makes it available for future queries. Voice Clip of the answer is played back to the 
benefactor when they call back. The information can also be retrieved in text format from 
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the information center near the village. The fanners can send pictures along with their 
questions and also voice clips to clarify the issue (cited in Sarvanan, 2010). 
Field volunteers are recruited by private NGOs and facilitate Lifelines services to root 
level farmers in the field. One field volunteer covers 10-12 villages (about 200 people per 
village) and also acts as field promoter of Lifelines platfonn at the same time. The field 
volunteers are paid a salary by the partner NGO. Farmers can use their own mobile once 
they have learned to use the IVRS technology but about 90 percent of calls are made via 
field volunteer's phone. The farmers can also visit the nearest information center to 
access the offline database in local language, to listen audio clips and to send pictures of 
affected crops (Glcndenning & Ficarelli, 2012). 
Farmers receive an identification number for each recorded question to hear the answer. 
The queries arc handled by seven or eight knowledge workers where they listen and 
register farmer's queries. The knowledge worker searches answers from the knowledge 
database of about 400,000 stored FAQs in query handling. When the query cannot be 
answered by the knowledge worker the query is sent with a summary script of the 
attached voice recording by email to the most appropriate expert who is subject matter 
specialist in various agriculture fields. The expert panel comprise of about 100 active 
members from a number of institutions including India's Department of Agriculture, state 
agricultural universities and NGOs. Once an answer has been returned the response is 
stored by knowledge worker in the Lifelines knowledge database and played back as a 
voice message to the farmer. On an average Lifeline service receives about 350 to 500 
calls per day (Glendenning & Ficarelli, 2012). 
6.5.3 Common Service Center (CSC) 
A concept to reach the bottom of the pyramid has been developed through markets and 
private sector (Prahalad & Hammond, 2002). This development approached through an 
entrepreneurship model involving private sector to target the vast, growing and untapped 
airal markets with low cost services and appropriate business models which has resulted a 
marked increase in ICT projects in developing countries (Prahalad & Hart, 2002; Toyama 
et al., 2004). The telecenters or common services centers (CSC) have been emerged as a 
prominent method of reaching rural masses by providing shared public access via 
technological interface i.e. computers and internet (Heeks, 2008; Naik et al 2012). 
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Recently the Government of India (Gol) has proposed the National e-Govemance Plan 
(NeGP) to set up 250,000 telecenters or CSCs in rural areas (Chauhan, 2009). Recently to 
make fully e-district under the National e government plan, a total of 41 districts across 
16 states in India have been identified to roll out as a pilot project phase. Government of 
India has set up a target to implement it by all states/UTs across 640 districts. Its 
implementation is overseen by 24 secretaries of GOI/CS level officers at national level, 
state PMU at the state level and districts e-govemance society at districts level. There 
have been identified six mandatory services across all states. 
Apart from the national level implementation experiences from Uttar Pradesh provide 
useful insights in this regards as the GoUP aims to make its services affordable, 
transparent and accessible to the rural population through CSC. The following six 
districts have been identified namely Rae Bareli, Sitapur, Gorakhpur, Sultanpur, Gautam 
Budh Nagar and Ghaziabad to make them e-districts under the technology partnership of 
PWC, 3infotech and Wipro. 
Figure 6.6: CSC Model and Information flow: 
State Data Center 
District 
Center 
Data 
n 
Block Data Center Data Captured/ 
Digitization 
and Service 
Gram Panchayat 
Data Center 
Source: Author 
Rural 
Citizen/Village 
Socia! 
welfare 
Revenue 
Couils 
• Birth Dealli 
liKoiiK- and Domicil 
Caste. Mamaiie and 
l impknnvnl 
Pension fi>i' Widon, {^)d 
Aj;e and I landieap 
Scliolan;lii|w 
• Cause Lisl. Case 
Adjoumnienl. 
Slay Orders I'iiwl ordei^ 
Ration 
Cards 
Issue and Addition of 
Ration eards 
Deletion and 
ModilTcalion of Raton 
rms 
!• Applicaiioii Irackjiii;, 
RTl • Motiiiorittii 
i' Rcdrcsstil appeals 
E-district has been envisaged by Government of Uttar Pradesh (GoUP) as an automation 
of workflow and internal processes of district administration with the possibility of 
seamless integration of various departments such as revenue, food, basic education, 
social welfare, minorities, forests, panchayati raj, rural development, agriculture. 
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election, home, minor irrigation, passport, irrigation, excise, finance, treasuries, family 
welfare, horticulture, cooperatives, transport, health, land records, registration etc. 
This project is of principal importance to the state and it would help in creating an 
automated workflow system for the district administration and in providing individual 
departmental services tlirough Common Service Centers (CSCs). 
The following are the key objectives of establishing CSCs are: 
a) Enable citizens of rural / semi-urban Uttar Pradesh to access information and 
services of the Government in an efficient, convenient, transparent and cost 
effective way. 
b) Facilitate Citizen to Govei"nment interface for exchange of information, services and 
other benefits. 
c) Improve quality of life in rural areas through use and propagation of ICT for all 
sections of people, addressing the entire spectrum of their needs. 
d) Bridge the "Digital Divide" enabling the flow of information, resources and service 
into the rural areas and markets and vice-versa. 
e) Enable the building of infrastracture, technology and services for a state-wide 
networked economy on a single platform for the Government, Business and 
Citizenry. 
0 Achieve the ambitious goal of making the state a fully e-literate state with at least 
one member of each family acquiring proficiency in computers (Pricewaterhouse 
Cooper, 2006). 
The CSC Scheme allows public and private collaboration to provide a platform for 
delivery of services, infonnation and knowledge at the bottom level. It can integrate 
profits as well as social objectives into a sustainable business model in rural India (GOI, 
2010). 
6.5.3.1 Operating and Fiiiictioning of CSCs 
CSCs are retail outlet that offers services in a structured framework of ICT infrastructure 
(PCs, Printers, Scanners, Digital Camera, Projection Systems, Tele-medicine Equipments, 
etc.), rural entrcprcneurship and market mechanisms. The CSC has been established to 
reach the bottom level of rural areas. It is customer centric in nature and formatted in a 
single window system for all IT related services and retail functions. 
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The CSC is envisaged to offer different kinds of functions: 
i. Providing e-govemance services within easy reach and thereby save consumer's 
costs on distant and repeated travel 
ii. Providing critical information on available government developmental programs, 
beneficiary criteria and present beneficiary list to bring in transparency and 
efficiency in the programs and an opportunity for development of the 
marginalized sections of the community 
iii. Providing information and opportunities for income enhancement/generation 
iv. Providing the platform for e-communication 
v. Providing avenues for e-marketing and e-shopping 
vi. Providing other services required by the community and linked to the usage of the 
ICT infrastructure 
6.5.4 Tata Kisan Sansar Model 
Tata Chemical's objective in setting up the TKS network is to empower the Indian famier 
and to support the fanning community in creating more value for their produce. The 
concept and vision of TKS have been evolved over the years and is based on identifying 
critical needs of the farmer. The three most critical needs are access to markets/retail 
spaces, credit facilities and information/advice. TKS has been pivotal in providing value-
added service to farmers which has helped to improve their quality of living. The network 
offers multiple benefits in addressing wide range of needs that farmers experience in their 
constant struggle towards prosperity and progress. 
A very important aspect of TKS is building relationships with farmers. Tata Kisan Sansar 
Parivar membership is a paid value-added service where key farmers and opinion leaders 
are enrolled through invitation. TKS provides customized training and accident insurance 
to its member. 
6.5.4.1 Objective, Functioning and Services Provided by TKS 
The objective of the Tata Kisan Sansar (TKS) network is to enable and empower the 
farmer in creating and generating more value for their farm produce. It provides 
information on new and improved agronomic practices and facilitates efficient use of 
agricultural inputs. TKS functions as a hub and spoke model. Each TKS center works as a 
franchise retail outlet covering about 30-40 villages in the surrounding area. 
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TKS centers arc serviced by resource centers known as Tata Krishi Vikas Kendras 
(TKVK). Each resource center manages 17-18 TKS. There are more than 60 agronomists 
available at the hubs to provide advice on crops and fanning issues. There are more than 
150 organizers at the TKS level. TKS operates in northern and eastern India (Punjab, 
Haryana, Uttar Pradesh, Bihar and West Bengal). The hub acts as a resource center to a 
number of TKS outlets and each TKS covers number of surrounding villages. At present, 
there are 25 resource centers and 497 TKSs, the initiative reaches more than 35 lakh 
farmers in 16,000 villages. 
Figure 6.7: TKS Model and Information Flow: 
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TKS centers provide inputs such as store brands of fertilizers (Urea, DAP, MOP, NPK, 
etc.), specialty fertilizers (zinc sulphate, boron, micronutrients, calcium nitrate, organics, 
water soluble fertilizers), seeds (field crops and vegetable crops), entire range of 
pesticides and farm implements. TKS also provides training in nutrient and pest 
management. They are engaged in diversified ranges of services such as soil and water 
testing, contract farming, seed production, advisory services by field level agents 
(typically called doctors by fanners). Also TKVK helps small farmers to harness 
sophisticated technologies such as satellite mapping and geographical interface service 
(GIS) to maximize their agricultural yields. In other than fanning related services, TKS 
also arranges farmers meet and crop seminars (TKS website). 
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CHAPTER 
& 
FARMER'S RESPONSE ON INFORMATION USAGE 
In this chapter the results of the study are presented and discussed in detail to 
address the first objective of the research (to identify sources of information for effective 
decision making in various sub sectors of agribusiness). With the advent of green 
revolution the scenario of Indian agriculture has been changed towards more informed 
agriculture. It is assumed that the latest modem technologies are not effectively 
transferred to end users. To utilize the modem agricultural techniques different modes of 
information delivery tools were introduced to bring information deficit agriculture into 
information rich. Moreover several NGOs, public, cooperatives and private sectors 
initiated innovative methods towards dissemination of information and knowledge to 
facilitate farmers in making their agriculture decisions more effective such as by 
individual, group and mass media way of providing information. The importance of 
different sources of infomiation could not be neglected. 
This chapter thoroughly discusses the socio-demographic profile of users and non-users 
of information delivery models, their overall profile of sources of information in 
agribusiness/agriculture decision making, farmer's preferences of sources of information 
and the quality of information regarding the specific information sources in various stages 
of agriculture decision making process. The results have been drawn using descriptive 
statistical tools such as mean, percentage and standard deviation. 
7.1 Profile of Users and Non-Users of Models 
Table 7.1 provides a summary profile of respondent farmers. The user and non user group 
is categorized in respect of gender, marital status, age group, education, social category, 
income/occupation sources and land holdings size. Of the 290 respondents 145 were from 
both users of ICT model and non users of ICT model for agricultural decision making and 
145 were from the non user group. Most of the respondents belong to male category as it 
seems from Table 7.1 that out of the total sample of 290, 92% were the male respondents. 
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Further on analyzing the user and non-user group, the male respondents correspond to 
92% from the user group and 91% from non user group. The reason for male dominated 
response may be that the family system in India is patriarchal and mainly the male 
members of family are information providers on various issues. The male and female 
groups showed no significant difference as depicted in Table 7.1 ( ^  = 0.182, p = 0.67). 
Goodwin and Kastens (1996) found farmer's age to be a good indicator of farming 
experience. In this study majority of the respondents were in age group of 25 to 50 years 
as in the case of user group it counts to 108 out of 145 and in the case of non-user group 
109 farmers were in the age group of 25-50 years out of 145 samples. It indicates the 
involvement of mature group in farming activities. However the user group farmers were 
more experienced in farming with an average age of 39 years as compared to non-user 
group who stand at 36 years. The chi-square statistics showed no significant differences 
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between age of the user group and non-user group (•^ =4.421, p=0.219). There was no 
significant difference found in the marital status of farmers between user group and non-
user group. Out of the total sample most of the farmers (90%) belong to married class as 
in the case of user group 88% were married and in non-user group 92% were married. 
The result of chi-square statistics revealed highly significant differences in the education 
level between user group and non-user group (^ =23.28, p=0.000). In the user group 
90% were educated of which 33% were hterate at primary level of education, 30% were 
at secondary and senior secondary level and 27% were highly educated. In the non-user 
group 59% were literate mass only 16% were educated at secondary and senior secondary 
level and 14% were educated at graduate and above. Out of the total sample only 11% 
farmers were in illiterate band. The significant difference in the education level between 
users and non-users of information delivery models may be due to the fact that farmers 
having education above secondary level are more likely to make informed decisions on 
farming activities. 
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Table 7.1: Socio-Demographic Profile of Sample Respondents 
Socio-dcniograpliic 
Variables 
Gender 
Male 
Female 
Marital Status 
Married 
Unmarried 
Age Group 
<25 years 
25-35 years 
36-50 years 
>50 years 
Average age (years) 
Education 
Illiterate 
Literate 
Secondary and Sr. Secondary 
Graduate and above 
Social Category 
General 
OBC 
SC/ST 
Occupation 
Farming 
Pvt. Job 
Student 
Business 
Labourer 
Family Monthly Income 
<Rs 2000 
Rs 2000-5000 
Rs 5001-10000 
Rs 10001 -15000 
Rs 15001-25000 
>Rs 25000 
Landholdings 
Marginal/small (up to 21ia) 
Medium (2-4 ha) 
Large (>4 ha) 
Leased in land 
<5ha 
5-lOha 
< 10 ha 
Uscr(N=l45) 
n 
134 
11 
127 
18 
24 
58 
50 
13 
39 
14 
48 
44 
39 
94 
43 
8 
135 
1 
4 
3 
2 
6 
48 
52 
30 
7 
2 
18 
22 
105 
109 
15 
21 
% 
92% 
8% 
88% 
12% 
17% 
40% 
34% 
9% 
10% 
33% 
30% 
27% 
65% 
30% 
6% 
93% 
1% 
3% 
2% 
1% 
4.1 
33.1 
35.9 
20.7 
4.8 
1.4 
12% 
15% 
72% 
75% 
10% 
14% 
Nonuscr(N=145) 
n 
132 
13 
134 
11 
16 
50 
59 
20 
36 
17 
85 
23 
20 
73 
59 
13 
142 
0 
0 
0 
3 
13 
56 
56 
18 
2 
0 
35 
32 
78 
133 
5 
7 
% 
91% 
9% 
92% 
8% 
11% 
34% 
41% 
14% 
12% 
59% 
16% 
14% 
50% 
4 1 % 
9% 
98% 
0% 
0% 
0% 
2% 
9.0 
38,6 
38.6 
12.4 
1.4 
0.0 
24% 
22% 
54% 
92% 
3% 
5% 
Total (N=290) 
n 
266 
24 
261 
29 
40 
108 
109 
33 
37 
31 
133 
67 
59 
167 
102 
21 
277 
1 
4 
3 
5 
19 
104 
108 
48 
9 
2 
53 
54 
183 
242 
20 
28 
% 
92% 
8% 
90% 
10% 
14% 
37% 
38% 
11% 
11% 
46% 
23% 
20% 
58% 
35% 
7% 
96% 
0% 
1% 
1% 
2% 
6.6 
35,9 
37.2 
16.6 
3.1 
0.7 
37% 
37% 
63% 
83% 
7% 
10% 
Chi-squarc statistics 
(p-valuc) 
0.182(0.67) 
d ^ l 
1.877(0.171) 
dl^l 
4.421(0.219) 
d M 
23.28***(0.000) 
d M 
6.34l**(0.0420) 
df^2 
8.38*(0.079) 
df=4 
11.121*(0.05) 
df^5 
ll.2S8***(0.004) 
d|4=2 
I4.380***(0.001) 
dP=2 
Source: Field Survey 
The use of ICTs may not be constrained due to lack of formal education especially if 
there is a provision of adequate and appropriate content in the local language. As far as 
social groups are concerned 65% were in the user group and 50% were in the non-user 
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group belong to general category. Nearly one third of the respondents belong to Other 
Backward Class (OBC) category for both the groups however statistically a less 
significant difference was found as of social distribution pattern is concerned between 
both the groups (^ =6.431, p=0.042). The chi-square statistics indicated a significant 
difference in income status of user group and non-user group (^' =11.121, p=0.05). By 
comparing income level of both the groups, 21% of respondents from user group and 
12% from non-user group were in the income band of Rs. 10000 to 15000 per month. In 
case of user group 6.2% fanners lie in the income band of >15000 and in non-user group 
1.4% farmers have income >15000. This shows that respondents in user group were better 
off than respondents in non-user group. 
In India fanning is the main earning in rural areas. Table 7.1 showed that majority of 
fanners (96%) adopt fanning as the primary occupation, this may be an enhancing 
provision for implementation of different ICT models to streamline the farmers in the 
nation development. In user group 24% fanners leased land of size of >5 ha while in non-
user group it counts only 8%. Table 7.1 shows that user group fanners are more intended 
in leasing the larger size of land than non-user group farmers. This indicates the farmer's 
perception lo increase production level by making their farm size enlarge. The chi-square 
statistics also showed a highly significant difference ( ^ =14.380, p=0.001). 
On the basis of land holding the sample divided into three categories: large (land holding 
size more than 4 ha), medium (land holding between 2-4 ha) and small/marginal (land 
holding up to 2 ha). Further distribution analysis of landholdings confirmed that 72% of 
user group fanners belong to large fann size which leads to the fact that user group 
fanners are more adoptable to latest fann technologies. Chi-square test indicated a highly 
significant difference in the land holding pattern of farmers ( ^ =11.288, p=0.004). This 
also indicates that large farmers can be the opinion leaders for the small and marginal 
farmers in adopting the latest agricultural technologies as was previously confirmed by 
several studies. The results suggests that the two categories of farmers (users and non-
users) exhibited statistically significant differences with respect to education, social 
category, occupation, income, landholding size and leasing of lands. 
Table 7.2 reports the extensive data of the overall sample (290) of farmer's profile of 
using different sources of information regarding their "Use'; 'Own'; 'Frequency of Use' 
and their "Impact on Agriculture'. In addition to the types of channels used the quality of 
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information is of vital importance since its usefulness is detennined by several criteria. 
Table 7.3 provided the quality perspective of different sources of information in 
agriculture decision making. The quality of information consists of five parameters i.e. 
Objectivity/Relevancy"; 'Coverage'; 'Accuracy'; ami 'Timing'. The responses were 
recorded on a five point 'Likert' scale: very good = 5, good = 4. satisfactory = 3. poor = 2 
and very poor =1. 
The multiple responses have been recorded for various information sources in 
agriculture/agribusiness decision making. Most of the respondents accessed wider sources 
of information. Other progressive farmers (89%), input dealer (94%), fellow farmers 
(84%) and local traders (65%) were topped the list as the most accessed sources of 
information regarding two way interpersonal nature of use. The frequency of usage of 
these sources showed varied response. Out of the total sample surveyed (290) a very less 
number (10%)) of fanners responded that they did not use "other progressive farmers" in 
accessing information whereas 32% farmers responded that they accessed it occasionally 
and 48%) farmers accessed sometimes. 38% fanners responded average impact on 
agriculture in using information content through progressive farmers. The data indicated 
that OPF contribution in providing information is somehow considerable that may be due 
to small farmers consult for those unavailable/daily information needs from large farmers. 
From the quality perspective, infonnation delivered by progressive fanners was found 
that only 27%) of fanners got the information to the average relevance of the needs and 
accuracy whereas around 50% of farmers got average response on the coverage of 
agricultural infonnation as well. While 43% of fanners responded that they received 
information well in time. The reason for this high percentage may be due to the fact that 
the small/marginal/medium farmers rely more on personal contacts. 
By analyzing the pattern of fellow farmers/own as the sources of information in 
agricultural decision making, we found that 84% of farmers use it for accessing 
information and 79% of fanners own these information for making agricultural decisions. 
Apart from this 34% of the fanners use the information sometimes with quite a low 
quality perception. As perceived from the data it clearly indicates the farmer's very 
attitude towards acquirement of parental agricultural practices from the fellow farmers. 
The result also indicates that there exist a huge information gaps on various agricultural 
information measures. 
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Local traders were found as tlie third most important source in accessing information for 
agriculture decision making. Out of the total sample surveyed (290) we found that 64% of 
farmers received information by the means of'local traders' and only 17% of the farmers 
owned these infonnation content. The perception of quality and impact on agriculture 
were found as very low. Among the non-ICT interpersonal sources input dealers topped 
the list. In Table 7.2 data showed that quite a high percentage of farmers (94%) use the 
information delivered by the input dealers and also a large proportion of farmers (94%)) 
own it. In Table 7.3 we found that a good percent of farmers responded the average 
quality of information on all parameters of quality dimension. 
This may be attributed to the fact that non availability of other reliable sources of 
information or inaccessibility of fomial institutions to fanners in information delivery 
provision. The reason for high dependency on input dealers may be due to the particular 
needs such as seeds, fertilizers and pesticides etc. which are the main source of 
transaction in rural areas were heavily accessed by farmers. 
As perceived from Table 7.3 all these sources (progressive fanners, fellow fanners/own, 
local traders and input dealers) were responded well on quality of timing in getting 
information. This indicates that the ease in availability of infonnation content is the 
important factor for fanners in accessing information. 
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Now we analyze mass media method of information dissemination in agricultural 
decision making process. Various mass media such as TV (88%) was reported to be 
highest responded source by farmers followed by newspaper (84%), mobile (58%) and 
radio (45%). The higher usage percentage of TV may be attributed to the visual nature of 
its medium of information delivery and of equipped with diversified content of 
infomiation. Television may be used for watching movies, religious programs (i.e. 
entertainment etc.) and news on a regular basis. In Table 7.2 we found that 58% farmers 
owned TV as a personal gadget and 45% of farmers responded that the coverage of 
infomiation content related to agriculture decision making was found to be minimal while 
the average accuracy of the information was responded by 25.2% of farmers. Only 6.9% 
of fanners reported that infomiation was on time however, majority of the farmers 
received infomiation by the means of TV source that was not on time and consequently 
the average impact on agriculture was found to be low. The low percentage may be due to 
the fact that most of the programs on TV are not currently updated. 
Accessing infomiation through radio was responded by a very less number (10-15%) of 
fanners on average level of quality of information. 18.3% of farmers reported average 
impact on agriculture by the means of radio. As perceived from the analysis radio was 
accessed by those famiers who reside in backward region. It indicates a huge potential for 
information providing organizations to facilitate farmers through radio media e.g. a 
number of initiatives like Tarahaat provide agricultural related information to farmers 
through radio in Jhansi region. Only 10.3% of farmers responded that they got 
information well in time. The reason of not accessing information in time may be due to 
the fact that radio programs are broadcasted on particular time basis so the farmers were 
unable to get information on time due to their busy schedule in farming practices. 
In Table 7.2 we found that out of the total farmers surveyed (290), S4% of farmers used 
news paper to get any information whereas 69% of farmers 'owned' it to get information. 
The difference between 'use' and 'own' percentage of farmers may be due to the fact that 
the farmers read newspapers at the village grocery store or tea shop. With regard to the 
quality of the information a very less percentage of farmers (around 10%) gave a 
neutral/average response by assigning as 'average' rating because information received 
from newspapers are not updated. 0.7% of farmers got impact on agriculture on an 
'average' rating and 44% of farmers on 'somewhat' rating. The high percentage of access 
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may also indicate that large landholders (63% of overall sample) use newspapers for new s 
and other social matters like matrimonial, national and international news etc. 
Computer/internet was accessed by 29 % of respondents. The low percent of access is 
mainly due to non availability of technology, higher accessing cost and infrastructural 
limitations. On an average around 7-8% of respondents identified computer/internet on 
'good' rating whereas 12.8% of respondents use computer/internet 'sometimes' and 
14.1%» use it occasionally. Out of the total sample (290) collected, 12.4% of farmers gave 
'high/neutral' response on quality parameters while accessing the information on 
agricultural decision making. As perceived from the analysis, farmer's adoption on 
computer/internet may provide a space for information intermediaries in making a 
provision for selection of proper media under an effective institutional infrastructure. 
In Table 7.2, we found that out of the total sample surveyed (290), 57.6% of farmers use 
mobile phones in accessing information for making agricultural decisions and 21.4% of 
farmers owned it. With regard to parameters (objectivity, coverage, accuracy and timing) 
related to quality of the information a quite low percentage (10%)) of farmers gave a 
neutral response in making agricultural decisions. The above analysis indicates that the 
farmers were depending on other sources in using mobile services for making agricultural 
decisions e.g. lifeline initiative facilitates farmers via field volunteers mostly by their 
phones. This gives an implication for various information delivery models to diversify 
their programs via mobile services. Since a broad development in mobile connectivity 
and infrastructure has taken place in the recent past. 
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In Table 7.2, use of extension services were responded by 20% of farmers whereas the 
response on quality perception on 'average' rating was quite low in all parameters like 
objectivity, coverage, accuracy and timing. Recently government has initiated se\eral 
programs to make farmers more informed like ATMA and KVKs services at block level 
which are performing well. The data reported that 27.2% of farmers use KVKs services to 
get agricultural information and it was owned by 27% of farmers. With regard to quality 
of information 12%) of farmers reported a neutral response by assigning as 'average* 
rating. It means that the information provided by the KVKs is not up to the level of 
quality and needs further improvement in its structure and approach to meet the farmer's 
agricultural information needs accordingly. 
In Table 7.2 & 7.3, we found that the Village information center (VIC)/kisan call centers 
(KCC) were used by less number of farmers as a source of agricultural information. The 
quality of information received by the means of KCCA/^ IC was found to be ver> low. 
NGOs as a source of agricultural information were used by only 4.1% of farmers with a 
low quality of information. 31% of farmers use cooperative sources for accessing 
agriculture information and the parameters of quality of information was found to be low 
on 'average' rating. So far the above analysis indicates that there is a need to improve 
service provision of VCC/KCC, NGOs and cooperatives. 
Demonstration has been emerged as one of the effective source in infonnation 
disseminating among rural farmers. 24.1% of farmers reported that they use it for getting 
agricultural information. About 13% of farmers gave neutral response when assignmg the 
coverage & accuracy of information whereas timing of receiving the information was not 
satisfactory. Only 3.4% farmers reported neutral response by assigning an 'average' 
rating for timing of demonstration. As seems from the analysis inadequate timing of 
demonstration may be caused due to less deterministic, insincere and unaccountable 
approach of field workers who often lack the provision of services and training. 
7.2 Sources of Information on Different Needs of Agricultural Decision Making 
The agriculture sector in India has become a knowledge intensive industry. The 
challenges faced by the farmers are to acquire information from different sources and 
make decisions on the basis of that knowledge (Armstrong et al., 2011). Farmers merely 
access research data that is produced by government agencies to provide relevant 
information for their specific farming practices. 
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Table 7.4: Sources of Information on Agriculture Decision Making Process (%) 
Sources of 
information 
Participating In 
Training Programme 
KVK 
Extension Worker 
Television 
Radio 
News Paper 
Internet 
Government 
Demonstration 
Input Dealer 
Other Progressive 
Farmer 
Farmer Study Tour 
Private Agency/ 
NGO 
Primary Cooperative 
Society 
Out Buyer/ Food 
Processor 
Credit Agency 
IFFCO Proc. 
Books 
Other Farmers 
Own 
Others 
Life Line 
E-Choupal 
TKS 
Planning 
0.1 
1.2 
0.3 
0.0 
0.2 
0.0 
0.0 
0.3 
4.5 
6.6 
0.0 
0.2 
1.1 
0.0 
0.0 
0.3 
0.0 
3.8 
45.7 
17.9 
1.3 
4.4 
1.3 
Input 
1.7 
5.2 
0.5 
0.4 
0.1 
0.6 
0.2 
0.4 
16.3 
14.5 
0.0 
0.8 
5.4 
0.0 
0.0 
0.6 
0.0 
12.9 
16.0 
12.4 
1.8 
4.0 
2.3 
Cultivation 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.6 
8.7 
0.0 
0.2 
2.5 
0.0 
0.0 
0.2 
0.0 
7.0 
63.4 
0.7 
2.8 
3.3 
1.4 
Post-
harvest 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.0 
0.0 
0.3 
0 
2.2 
0.0 
1.2 
0.0 
4.5 
67.2 
13.2 
0.2 
2.0 
10.8 
Marketing 
Distribution 
0.7 
3.0 
0.1 
0.8 
0.7 
3.0 
1.0 
0.3 
0.1 
13.9 
0.0 
0.5 
0.9 
11.0 
0.0 
0.3 
0.0 
6.5 
33.0 
7.8 
0.0 
5.3 
0.0 
Overall 
% 
0.5 
1.9 
0.2 
0.3 
0,2 
0.7 
0.2 
0.2 
6.1 
9.9 
0.0 
0.4 
2.5 
2.7 
0.0 
0.5 
0.0 
6.9 
45.1 
10.4 
1.2 
3.8 
3.2 
Source: Field survey 
However, nearly 60% of Indian farmers do not access any information on modem 
technology from any source at all India level (NSSO, 2005). Farmers nowadays adopted 
latest technologies in farming practices but they become an active player in the whole 
agricultural supply chain system. Ali & Kumar (2010) identified three stages i.e. 
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planning, cultivation practices, post-harvest management and marketing in the agriculture 
supply chain. 
The farmers in the study area received agricultural information from a wide range ol 
sources and channels that includes radio, television, newspaper, computer/internet, 
mobile phones, Krishi Vigyan Kendras (Farm Science Centers), fanner study tour, 
training programs, fellow farmers/own, cooperative agencies, input dealers, extension 
workers, other progressive fanners, private agency/NGOs, output buyer/food processors, 
credit agency, IFFCO procurement, books, government demonstrations, Lifeline 
initiative, e-choupal initiative, Tata Kisan Sansar and others. 
Table 7.4 describes the sources of information on different stages of agricultural decision 
making process (ADMP) which includes planning, input, cultivation, post-harvest 
management, and marketing & distribution decisions. Source wise responses have been 
calculated by taking average percentage of all the activities included for each of tlie 
particular stages of ADMP. Parental/own information (45.1%), other progressive fanners 
(9.9%), input dealers (6.6%) and e-choupal (3.8%) were identified as the most important 
sources to make decisions regarding agriculture/agribusiness activities. The respondents 
were observed on different stages of agriculture decision making process including some 
missing and no-response observations also. In Table 7.4, 45.7% farmers got planning 
level information from their 'elders/own'; 6.6%o farmers from 'progressive farmers'; 
followed by 'input dealer' (4.5%); e-choupal (4.4%); other farmers (3.8%), lifeline 
(1.3%), TKS (1.3%). The data gives the perception that majority of the farmers were 
depend on their parental practices at planning level. 
For input decisions farmers identified input dealers (16.3%) as the major source for 
delivery of information followed by own (16%), other farmers (12.9%), progressive 
farmers (14.5%), primary cooperative society (5.4%), KVK (5.2%) and information 
delivery models (6.6%). As perceived from the data it shows that the transactional 
information was primarily made from input dealers but farmers were also depending on 
parental and inter socio link. In Table 7.4 farmers usually adopt cultivation and 
harvesting information from parental source (own) depicting that farmers tnist in oid 
fashioned cultivation and harvesting practices. Marketing and distribution decisions were 
adopted from diverse sources of information such as output buyer, progressive fanners, 
news papers, e-choupal etc. The detailed sources of information and quality of 
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infonnation with respect to individual agricultural activities at different stages of 
agriculture decision making will be discussed later in this chapter. 
7.3 Quality and Access of Information Delivery on Agricultural Decision Making 
Process 
Quality of agricultural infonnation is a basic requirement of the farming community in 
cuiTent agricultural systems as it plays an essential role in raising farmer's level of 
knowledge on best practices across the agriculture production chain. Fanner's perceptions 
on quality of information on various aspects of agriculture decision making, as well as 
their sources of information were recorded on a 5-point 'Likert' scale: very good = 5, 
good = 4, satisfactory = 3, poor = 2 and very poor =1 (Tables 7.5, 7.6, 7.7, 7.8 and 7.9). 
The usage level of infonnation on planning activities i.e. how to grow, seed selection and 
land allocation are higher in comparison to activities regarding cropping pattern, how 
much to grow, what crop to grow and crop diversification. With respect to the quality of 
infonnation, plaiming activities like how to grow (70%), land allocation (48%), seed 
selection (48%) gave a neutral response by the respondents/farmers as assigning 
'satisfactory' rating. The other remaining activities responded as 'very poor' and 'poor' 
by majority of the farmers on the quality perspective. On the other aspect five out of nine 
activities at planning level showed that the information received was satisfactory (higher 
mean values) i.e. what crop to grow, how to grow, land allocation, lease-in/out and seed 
selection. 
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Figure 7.1: Quality Responses by Sources at Planning Level of Decisions 
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On an average about 10 percent of the farmers responded that the information was 'good' 
for overall planning decisions. This gives the view that there exist a quality space for 
information provider for both public and private organizations to relocate their activities 
at planning level in order to make fanners more efficient and progressive minded at initial 
level of farming practices (Table 7.4). 
Figure 7.1 illustrated the status of quality of information received by farmers on their 
planning decisions by various sources. Regarding quality of information by sources for 
individual activities, major sources of information were interpersonal means which 
comprised of very poor and poor quality response except for seed selection, soil testing 
and cropping pattern. Farmers do not always prefer to seek information from them 
(especially when faced with a new problem) because they are not able to give new 
information due to the similarity in their socio-personal status. 
Farmers also approached the source 'Others' for crop diversification, land allocation, how 
much to grow, cropping pattern and soil testing. The average response on quality was 
'very poor' and 'poor'. Traditional ICTs such as radio, TV, mobile etc. were also 
responded by very few farmers for planning related decisions. Information delivery 
models (e-choupal, TKS, lifeline, IFFCO procurement) seemed to be more adopted by 
respondents for crop selection decision. 
For soil testing decisions e choupal has been emerged as a single source (6.9%) in 
providing information. Farmers recorded a poor quality response for soil testing. As 
perceived from the data, 67.2% of farmers made leasing decisions from the source 'own'. 
It concludes that the leasing decisions adopted by most of the farmers are made at village 
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level on personal basis. The selection of seeds was adopted primarily from input dealers 
(38.3%) followed by own (21.7%), e-choupal (10.3%), TKS (7.9%)), PCS (6.6%), 
progressive farmers (4.1%) and lifeline (4.1%). About 21.7%) of farmers adopted seeds 
information from their old experiences. 
A new trend has been witnessed that most of the respondents (67%) approached to 
government and private organizations for selection of seeds. It indicates toward farmer's 
progressive approach in selection of seeds. With respect to quality level of the sources, 
information delivery models like e-choupal, TKS etc. provided satisfactory and good 
quality information for all the agribusiness activities. This implies that there exists a huge 
potential to improve the quality of information delivery by adopting modem information 
technology models because most of the respondents were not satisfied of information 
quality received from other sources. Also it shows the inefficiency, lack of reach and 
uncertain nature of government and private enterprises that discourage the farmers in 
seeking and using the latest know-how. 
The usage level of information at input level on IPM, credit support, and training was 
lower than rest of the activities i.e. input price and availability, use of fertilizers etc. With 
regard to quality of information (six out of eleven activities) some of the input activities 
like input price and availabihty (63%), irrigation sources (63%), use of farm machinery 
(53%)), use of fertilizers (46%)) and seed sources (46%)) grade a neutral response by 
assigning 'satisfactory' rating. The other input activities beside their high usage level 
were poorly responded on quality perception such as technical support (38%), 
government subsidies (49%o), insecticides and weed management (34%) etc. However 
farmers posed a good faith in accessing information on input price (28%)), use of 
fertilizers (32%)) and sources of seeds (32%)) by assigning 'good' rating (Table 7.6). 
For various input activities responses were recorded regarding the quality of information 
by different sources. In Figure 7.2 input dealers were identified as the most reliable 
source of information for input price and availability, use of fertilizers and pesticides, 
seed sources, insecticides and weed management. Besides this, farmers also collected 
information by traditional means of low quality for the activities such as use of fertilizers, 
technical support, farm machinery, irrigation sources and insecticides & weed 
management. It implies that farmers were not aware or less inclined to update themselves 
for the above input activities and these void spaces could be filled up by facilitating 
updated and relevant information to the famers by modem ICT tools. 
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Figure 7.2: Quality Responses by Sources at Input Level 
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The other sources like government and private organizations (Cooperatives, NGOs, KVK. 
and information delivery models) were found as reliable sources of information for some 
of the activities although they were less responded by farmers. 
In Figure 7.2 we found that e-choupal initiative provided 'good' quality of information 
for four activities, of which integrated pest management (IPM) was only facilitated by e-
choupal model. The above discussion gives the results that government and private sector 
should fill the space by establishing efficient infonnation delivery mechanism for the 
activities for which the quality response was 'Very Poor' and 'Poor'. 
The study also revealed that the farmers were more aware of input activities like 
fertilizers, insecticides & weed management, government schemes offered and training 
related to farming because these activities were responded by many sources. The 
activities such as fami machinery/equipments and sources of irrigation were totally 
dependent on the source "own"; 'other farmers' and 'progressive farmers'. It may be due 
to the lack of infrastructural and technological reach as well as costing factor of 
agricultural equipment/machinery which abide them to make innovative use of latest 
implements. 
Credit support facilitated mostly from the local money lenders, mainly from the sources 
like 'progressive fanners' and 'family/own'. However some of the cooperatives made 
financial arrangements to fanners but they were of poor quality. The constraint of poor 
access to credit might be lack of collateral and unavailability of credit on time. The 
major purposes of getting credit might be to meet family requirement. As it clearly 
indicated that the farmers lacked financial instruments, it gives policy recommendation 
for governments to implement more effective and easy financial service provisions. 
In Table 7.7 and Figure 7.3 we found that more than 50% of farmers gave neutral 
(satisfactory) response for most of the cultivation decisions. All the activities showed a 
mean score of around 3, which means a 'satisfactory' score for quality of information on 
cultivafion decisions. Quandty of seed and quantity & frequency of fertilizers assigned 
'good' response by farmers and this information was collected from multiple sources. It 
indicates that these activities are on farmer's preference list. They generally showed two 
distinct patterns in gathering information. The first one was 'family/ own' and the other 
was 'input dealer'. In the view of quality of information for these two j^atterns, input 
dealers provided better quality in comparison to paternal infonnation received. 
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Table 7.7: Fnrmcrs' Perceptions of the Quality of Information on Cultivation 
Decisions by Activity 
Agil acli\ilies Satisfaclory Good V Good Total (%) Mean± SD 
Land preparation 26 9% 197 68% 58 
Quantity of seed 30 10% 152 52% 98 
Number of irrigations 71 24% 183 63%) 36 
TypeofiiTigation 100 34% 169 58% 21 
Quantity & freq. of fertilizer./pest. 50 17% 154 53% 81 
Harvesting technique 80 28% 149 51% 51  
Source: Field survey 
The proper ratio of seeds, fertilizers and pesticides can reduce the environmental, land 
and productivity degradation. The data also indicated that the farmers who were 
concerned with any of the government and private organization got more trusted 
infonnation for quantity of seed and frequency of fertilizers/pesticides. Apart from this, 
farmers use inteipersonal sources of information for rest of the four activities of low 
quality. On the quality parameter famiers personal experiences were recorded as 
'satisfactory" and 'good' for land preparation, number of irrigations and type of irrigation. 
It indicates farmer's inclination about traditional irrigation pattern. Though several 
iiTigation methods have come into existence i.e. sprinklers imgation, by imparting 
training and education to farmers the wastage of water and financial burden on farmers 
could be reduced. 
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Figure 7.3: Quality Responses by Sources for Cultivation Decisions 
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In Table 7.8 and Figure 7.4 quality of infomiation and sources of information for vanous 
post harvest activities are described. As perceived from the data two out of eight (time of 
harvest and transportation/logistics) activities responded by most of the farmers in 
comparison to other six activities. On the quality perception harvesting time found to be 
most trusted information among farmers (mean value=3.41). Weighing and 
transportation/logistics gave neutral response on quality parameter of mean value 2.70 
and 2.71. 
The overall quality response was measured as 'poor' for cleaning, sorting/ grading, 
packaging, storage and inventory decisions. About 20% of farmers responded that the 
quality of information for these activities was satisfactory. The farmers mostly use their 
family information for most of the post harvest activities like time of harvesting, cleaning, 
sorting/grading, weighing, and storing/inventory. Output buyers/food processors were 
less responded by farmers by assigning on 'average' rating. This indicates the lack of 
farmer's persuasiveness to these activities and the lack of innovation in business 
modeling approach. 
Study also found that farmers who made transactions with other information delivery 
models (although a very less number of farmers consulted to these activities) received 
good quality of information It leads to a strong recommendation that entrepreneurial 
nature of farming may be achieved by facilitating post harvest information and services 
especially on sorting, grading, inventory etc. to the farmers at grass root level and making 
them active stakeholders in agricultural supply chain. 
In Table 7.9 and Figure 7.5 quality of information and sources of information for various 
marketing and distribution activities are described. Accessing marketing price for the 
produce rated as highest (100%) demanded information by the farmers followed by the 
activities like marketing channels, nature of transaction and types of transportation. 
Farmers were in information deficit situation for most of the activities (lower mean 
values- in Table 7.9). 45% farmers responded that quality of information for market price 
and MSP was found to be 'poor'. It may be caused due to delivery of outdated 
information provided by various information sources. 
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Figure 7.4: Quality Responses by Sources for Post-Harvest Decisions 
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Figure 7.5: Quality Responses by Sources for Marketing & Distribution Decisions 
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It was found that marketing information was collected at most by interpersonal methods 
of information dissemination. However farmers also accessed newspaper of poor quality. 
[n Figure 7.5 most of the information sources such as "newspaper, progressive farmers, 
other farmers and own" provided poor quality of information to its users. The above 
analysis showed that farmers were in the state of under resourced in selling their produce 
to the market. 
Figure 7.5 showed that farmers adopted the source 'own' to sell the produce at local and 
distant market whereas a less number of farmers contacted the sources like 'output buyer 
and food processor'. Television, radio and internet provided 'satisfactory' and 'good' 
quality of marketing information to the respondents. It may be due to updated and real 
time informative nature of these sources. Agribusiness models like e-choupal had 
emerged as the most reliable source in delivery of market information. 
The study suggests the integrated use of these sources to change the outlook of most of 
the farmers by improving marketing prices' information and other needs. As perceived 
from Figure 7.5, out of total sample of 290 respondents about 225 respondents relied on 
their 'own' channels. By identifying proper marketing channels, farmers can get the 
reasonable price for their produce. The study suggests that the scope of buying agencies 
such as IFFCO procurement, cooperatives, e-choupal buyer etc. should be expanded to 
mass level. In this way the layer of middle men could be reduced. Respondents made 
most of the transactions by personal arrangements. The study implicates the government 
to facilitate transactional/ financial infrastructure to overcome the financial shortage. 
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CHAPTER I 
DECISION MAKING AND ICT ACROSS THE 
AGRICULTURAL SUPPLY CHAIN 
Agriculture sector has been transformed from subsistence agriculture to largely 
information dependent requiring a vast range of scientific knowledge and technical 
information for effective decision making among farming community (Cash, 2001). 
Decision making involved the whole agriculture supply chain covering different aspects 
of farming needs. But there exists a large scale of asymmetric information at all the stages 
of agriculture decision making in India as well as in the developing world (GoUakota, 
2008). Only the delivered information could not help in making an efficient decision but 
is to be delivered in a knowledgeable content and to be disseminated in right volume and 
right kind of format. It varies a great deal across various stages of supply chain that is to 
be manageable in an efficient way involving all parties through cooperation and 
information sharing (Gunasekaran & Ngai, 2004). 
Most governments all over the world realized the importance of real-time information and 
thus innovative mechanisms to deliver information to farmers are being developed. The 
agriculture extension systems effectiveness have significantly reduced and weekend 
(APAARI, 2011). Although low investment in agriculture sector based initiatives, a 
number of public, private and NGOs based development models has been emerged to 
provide advanced and real time information in an innovative information delivery 
mechanism for agrarian community ranging from ICT embedded models and Non ICT 
models. ICT models include technologies such as radio, mobile/phone, internet kiosk etc. 
to provide innovative information to agrarian communities. The use of ICT in 
disseminating knowledge and technology to farmers have been demonstrated by number 
of studies but there are limited concerns about understanding of the impact of this 
intervention on the behavior of farmers and its capacity to act as an enabler of technology 
adoption (Ali & Kumar, 2010; Aker, 2010). 
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This chapter presents a comparative study of four information deHvery models. Three are 
ICT based models namely 'Lifeline'; 'E-Choupal' and (CSC) Common Service Center 
(provide information through innovative and integrative use of ICT) and a non-ICT model 
is (TKS) Tata Kisan Sansar, which operates through franchise and demonstration facility 
at farm level. This analysis gives the comparative results of the above four models based 
on their service provision. 'Lifeline' is an informational type of model; 'e-choupal' a 
transactional based model; 'CSC an e-govemance based model and finally 'TKS' a non-
ICT based model. Quality of their information provision has been compared on various 
supply chain decisions i.e. 'Planning decision'; 'Input decisions'; 'Cultivation decisions'; 
'Post harvest decisions' and 'Marketing and Distribution decisions' using chi-square test 
statistics. 
Mean scores of overall user and non-user group farmers and individual comparisons of 
four models on various dimensions of decision-making are given in Table 8.1. Responses 
on quality of the information regarding various activities on the whole supply chain 
decisions (Agricultural practices) were collected on five point 'Likert' scale where 
l=very poor, 2=poor, 3=satisfactory, 4=good, 5=very good. 
As perceived from Table 8.1 quality of decision making of user group and non user group 
farmers showed that farmers get improved on all aspects of supply chain decisions related 
to planning, input, cultivation, post harvest and marketing & distribution decisions except 
some of the activities such as how to grow, seed sources, credit support, irrigation 
sources, government subsidies, land preparation, number and type of irrigation, time of 
harvesting, transportation/logistics, inventory decisions and nature of transactions. 
For planning decisions, user farmers responded good quality of decision making at 1 % 
level of significance. This indicates that the user farmers were more planned to their 
farming practices in comparison to non- user farmers and they structure farming from the 
initial level. Farmers who are the users of any model were more capable of good 'input 
decisions' i.e. 7 out of 11 acfivifies were significant at 1 % level of significance. Farmers 
using traditional sources of information were getting poor quality of information for the 
activities such as seed sources, government subsidies, irrigation sources and credit 
support in comparison to farmers who use innovative information delivery models. Only 
two activities (quantity of seeds and quantity & frequency of fertilizers) showed highly 
significant differences for cultivafion decisions. This may indicates that farmers are less 
cautious about cultivation decisions. 
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Table 8.1: Mean Scores of Relationship between Quality of Decision and Usage and 
Non Usage of Models 
Supply Chain Decisions 
(Agricultural practices) 
What crop to grow 
Crop diversification 
How to grow 
Land allocation 
How much to grow 
Lease-in/Non-Iease 
Soil testing 
Cropping pattern 
Seed selection 
Input prices and availability 
Use of fertilizers/pesticides 
Seed sources 
Technical support 
Use of Farm machinery 
IPM 
Insecticides/ Weed management 
Credit support 
Irrigation sources 
Training 
Government subsidies 
Land preparation 
Quantity of seed 
Number of irrigations 
Type of irrigation 
Quantity & frequency of fert./pest. 
Harvesting technique 
Time of harvest 
Cleaning 
Sorting and grading 
Weighing 
Packaging 
Storage 
Transportation/logistics 
Inventory decisions 
Market prices 
Minimum support price (MSP) 
Sell at farm gate 
Selection of marketing channels 
Selling at distant market/local mkt 
Nature of transaction (cash/credit) 
Public/private transportation 
Lifeline 
User 
3.00 
1.97 
2.84 
2.84 
2.24 
1.65 
3.03 
3.00 
3.32 
3.08 
2.24 
2.59 
2.89 
2.86 
1.68 
1.59 
3.27 
3.24 
2.92 
2.73 
3.38 
2.78 
3.43 
2.14 
2.14 
3.05 
2.03 
1.97 
2.86 
2.43 
1.68 
2.65 
2.41 
3.30 
2.68 
Non 
user 
3.11 
1.95 
3.00 
3.00 
2.78 
1.65 
3.11 
3.03 
3.38 
3.08 
2.65 
2.86 
2.95 
2.95 
1.59 
1.70 
3.43 
3.32 
3.16 
2.84 
3.22 
2.95 
3.62 
2.27 
2.22 
3.00 
2.05 
2.14 
3.08 
2.65 
1.62 
2.92 
2.95 
3.30 
2.81 
E-Choupal 
User 
3.49 
2.60 
3.28 
3.28 
1.58 
3.49 
1.42 
2.07 
3.63 
3.47 
3.56 
3.60 
2.84 
2.88 
2.56 
2.72 
1.70 
3.05 
1.81 
2.00 
3.35 
3.70 
2.86 
2.84 
3.44 
3.28 
3.65 
2.72 
2.67 
3.02 
2.35 
2.53 
2.95 
1.60 
3.53 
2.42 
2.84 
3.40 
2.86 
3.44 
3.12 
Non 
user 
3.2 
1.3 
3.1 
3.1 
1.0 
2.5 
1.0 
1.3 
3.5 
3.0 
3.0 
3.5 
2.1 
2.6 
1.0 
1.8 
1.5 
3.0 
1.6 
1.7 
3.0 
3.2 
2.9 
2.7 
3.2 
2.7 
3.4 
1.1 
2.0 
2,5 
1.9 
2.3 
2.7 
1.6 
2.8 
2.2 
1.0 
3.1 
1.6 
3.4 
2.8 
TKS 
User 
3.15 
1.23 
2.90 
2.90 
1.21 
2.33 
1.08 
1.21 
3.15 
3.15 
2.90 
3.44 
1.90 
2.38 
1.69 
1.33 
2.49 
1.26 
1.51 
2.87 
3.18 
2.77 
2.49 
3.03 
2,74 
3.26 
1.46 
1.72 
2.26 
1.44 
1.64 
2.36 
1.46 
2,41 
1.62 
2.46 
2.00 
3.00 
2.31 
Non 
user 
3.0 
1.5 
3.0 
3.0 
1.3 
2.6 
1.2 
1.5 
3.1 
3.1 
2,9 
3.3 
2.0 
2.5 
1.8 
1.6 
2,7 
1,5 
1.5 
2,8 
3,0 
2.6 
2.6 
2.9 
2.9 
3.3 
1.5 
2,0 
2,4 
1,5 
1,7 
2,6 
1.7 
2.3 
2.0 
2.6 
2.1 
3.1 
2.3 
CSC 
User 
2.92 
1.73 
3.08 
3.08 
1.54 
1,65 
1,00 
2,62 
3,27 
3,54 
3,23 
3,19 
3,38 
2,88 
2,19 
1,54 
2,88 
2.23 
2,35 
3,23 
3,42 
2,88 
2.73 
3.19 
3,35 
3,42 
2,42 
2,50 
2,96 
1,81 
1,62 
2,46 
1.04 
3.00 
2,62 
2,77 
2,88 
3,04 
3.12 
Non 
user 
3,1 
1,3 
3,2 
3,2 
1,5 
1,9 
1,0 
2,0 
3,5 
3,6 
2.8 
3,2 
2,5 
2,6 
2,2 
1,5 
2.9 
1.6 
1,9 
3.3 
3,1 
2,9 
2,8 
2,8 
3,1 
3,2 
1.5 
1,8 
2,5 
1,3 
1.4 
2,6 
1,2 
2.6 
2.3 
2,7 
2.2 
2,9 
3,0 
Overall 
User 
3,17 
1,92 
3,03 
3,03 
1,44 
2,53 
1,19 
1,83 
3.28 
3.28 
3.26 
3.35 
2.53 
2.68 
2.56 
2.39 
1.53 
2.82 
1.70 
1.83 
3.18 
3,39 
2,86 
2.70 
3.27 
3.02 
3.45 
2.18 
2.25 
2,81 
1,92 
1,99 
2,68 
1,42 
2,86 
2,18 
2,30 
2,84 
2,52 
3,21 
2,79 
Non 
user 
3.1 
1,5 
3,1 
3.1 
1.3 
2,4 
1.1 
1,7 
3,3 
3,2 
3.0 
V2 
2.4 
2.7 
1.0 
2.2 
1.5 
2.9 
1.6 
1.7 
3.2 
3.2 
2.9 
2.8 
3.0 
2.9 
3.4 
1.6 
2.0 
2,(1 
1.7 
1.8 
2,7 
1,4 
2,6 
-> 2 
1.3 
2.8 
2.2 
3.1 
2.8 
Source: Field survey 
Note: Higher mean score on a particular activity indicates better quality of decision 
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For post harvest decisions, user farmers were more inclined to save their post harvest 
losses as 5 out of 8 activities were found to be highly significant as compared to non user 
fanners. For marketing decisions, 6 out of 7 activities were found to be significant at 1% 
and 5 % level of significance. This indicates that the user famers were well informed 
about market prices of the produce, more concerned about marketing & channelizing their 
produce in local or distant markets. This indicates that the usage of information delivery 
models could improve the quality of decision making of farmers in quite a significant 
way. In other words, information and services delivered by models for decision making at 
different level of agricultural supply chains were far better than those farmers who use 
traditional sources of information. This strongly recommends the need of information to 
be delivered in appropriate manner and to be prioritized according to agricultural supply 
chain stages which ultimately will lead to increase production and income of the farmers. 
Now we compare different information delivery models to check their individual 
effectiveness in quality of decision making on the basis of information delivery 
mechanism. As perceived from Table 8.2, column second shows chi-square statistic 
values for difference in quality of decision making between 'Lifeline' and 'e-Choupal' 
user group farmers. Out of 41 agricultural supply chain activities, 14 activities showed 
significant results at 1%, 5% and 10% level of significance. The above findings 
interpreted that e-choupal model has greater influence in improving the decision making 
ability of farmers than lifeline. 
At the planning level, e-choupal initiative provide better quality of information for the 
activities such as "what crop to grow, crop diversification, leasing landholding, cropping 
pattern and seed selection" (users mean value of e-choupal is greater than lifeline 
initiatives). It may be due to the fact that e-choupal users consider more planned strategy 
at the initial level of farming than the lifeline users. At the input level, users of e-choupal 
are more likely to be facilitated by better price of inputs like seeds, fertilizers, machinery, 
collection of seeds, technical support, insecticides & weed management and training. 
Both the users of e-choupal and lifeline did not showed significant difference for 
cultivation decisions, only harvesting technique was found to be significant at 5 % level. 
Post hai-vcst and marketing & distribution decisions showed significant differences for 
cleaning, market prices, selling at farni gate and in selecting channels of marketing at 1%, 
5% and 10% level of significance. 
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Summarizing all the above results, e-choupal has improved the information dissemination 
quality of fanners as compared to lifeUne users. This may be due to their working nature, 
as e-choupal worked as transactional model whereas lifeline worked as infonnational 
model. E-choupal not only disseminates information to farmers but also provides services 
and transactions of inputs, post harvest and marketing facilities. 
Third column in Table 8.2 shows chi-square statistic values for differences in quality of 
decision making between 'Lifeline' and Tata Kisan Sansar 'TKS' user group farmers. 23 
out of 41 supply chain variables showed results at 1 %, 5 %, 10 % level of significance. 
Mean value and statically significant differences showed that 'Lifeline' initiative better 
information (on 18 activities) than TKS user farmers (on 5 activities). TKS users got 
better information on crop selection, ratio of land allocation, selection of seeds, input 
prices and the sources of buying seeds. 
TKS was implemented by Tata Chemicals Private Limited which was established for 
development of inputs like seeds, fertilizers etc. according to local conditions and to 
provide these developed inputs through their franchise based model (TKS). The low 
impact of TKS on farmer's development may be due to the reason that TKS only 
concentrate on the selling of these inputs, however its effectiveness could be achieved by 
covering the whole supply chain. 
Lifeline being a non profitable organization developed by One World South Asia, 
Tarahaat and Development Alternatives performed well in facilitating agricultural 
information to farmers, covering whole supply chain decisions except planning decision 
(3 out of 5 significant results favors TKS). Users of lifeline got better information than 
TKS about post harvest management. The lifeline users lagged in getting real time market 
price for their produce (significant at 1 %) although they adopted different markets to sale 
their produce (distant & local markets) and also availed information about transportation 
facilities. It may be the reason that farmers use another sources like community radio, 
mandi, fellow farmers, newspapers etc. in information accessing. The TKS users 
responded that demonstration facilities were of bad quality and provided occasionally, 
regarding weed management, technical support/machinery and use of fertilizers. This may 
be due to inefficiency of extension workers (doctor). 
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In Table 8.2 column four shows the comparison of quality of decision making across 
supply chain between "Lifeline' and •Common Service Center (CSC)'. Lifeline users 
made better agricultural decisions than CSC users i.e. 23 out of 41 activities were found 
to be significant. At planning decisions, lifeline made good quality of decisions for what 
crop to grow and crop diversification at 5 % level of significance. CSC users responded 
good quality of information for cropping pattern and seed selection at 5 % level of 
significance. CSC users made better quality of input decisions than lifeline users in 
technical support to farmers, insecticides/ weed management, training and government 
subsidies. It may be due to the fact that farmers adopted information from IFFCO 
procurement established in the study area (Gorakhpur) for some of the above input 
activities. 
On comparing cultivation decisions for users of both the models, we did not found any 
significant differences. For the post harvest decisions, lifeline users made better quality of 
decisions regarding weighing, packaging and storage as compared to CSC users 
(significant at 5%). On the other hand, CSC users got improved information on marketing 
& distribution decisions as compared to 'Lifeline' users. It may be the reason that CSC 
model is equipped with internet facilities, so the users got real time information on market 
prices and other activities. 
Column sixth in Table 8.2 represents the quality of decision making of e-choupal and 
CSC users. The analysis showed that e-choupal users have significantly greater impact on 
28 activities (mostly significant at 1% and 5% level). Six agricultural activities at 
planning level, five at input and cultivation level, eight at post harvest and five at 
marketing & distribution level were found to be significant. Both the models are 
transaction based but their service provision is different, as e-choupal covers the whole 
agricultural supply chain whereas, CSC model transact governance needs. These findings 
give further results that by embedding agricultural information services with CSC model, 
farmers could get more enhanced and useful information and knowledge on most of their 
agricultural activities. CSC being a government initiated model could fill the void space 
as the farmers are living in information deprived state by enabling them with latest 
agricultural technologies and services. 
Column seventh in Table 8.2 shows the comparison of quality of decision making 
between TKS and CSC model. As perceived from the data twenty seven activities were 
found to be significant mostly at 1 % and 5 % for CSC Model. TKS users extremely 
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lagged in making decision for post harvest activities, marketing & distribution, inputs and 
planning activities. Some of the activities (to find sources of seeds, soil testing and crop 
selection) are the front end activities provided by TKS model via franchise ownership 
located at block level. Rest of the interpretation is similar to the ones discussed earlier in 
case of e-choupal and CSC comparison. 
From the above discussed results we conclude that ICT user group performs better than 
the non ICT user group. Further the performance of the models could be extended within 
ICT user group according to their service provision such as informational, transactional 
and e-govemance based models. 
Figure 8.1 represents the distribution of models according to their services provision by 
number of activities compared in the group of two at various stages of agricultural supply 
chain using Chi-square statistics and later on, it was represented in bar chart for easy 
understanding of the analysis. Transactional model (e-choupal) has been emerged as the 
most successful model for all the stages of agricultural supply chain on comparing other 
three types of models. It clearly indicates that e-choupal users are making better 
agricultural decisions than all other three models, right from planning to marketing & 
distribution. The data gives interesting results on comparing informational and e-
govemance model that users of e-govemance model made better decisions for planning, 
input and marketing whereas users of informational model perform better for cultivation 
and post harvest decisions. 
Informational model (Lifeline) of service provision appeared to be as the second most 
effective for cultivation, post harvest and marketing stages, but partially abortive for 
planning and input decisions (very few of the activities were found to be significant) in 
comparison to non ICT model (TKS). Crop selection, cropping pattern, balanced fertilizer 
application, weed management, technical support and training were better availed by 
users of informational model (Lifeline) that would reduce fanner's extra expenses 
incurred on inputs and facilitate better training to proper utilization of inputs that will 
enhance fanners financial status and establish them more firmly in the competitive 
market. Users of e-govemance model made better decisions for planning, input and 
marketing while users of informational model performed better in cultivation and post 
harvest decisions. 
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Figure 8.1: Distribution of Models According to Service Provision by Number of 
Activities for Various Stages of Agricultural Supply Chain (Within Group of Two) 
Planning Decisions 
TKS and CSC users 
e-choupal and.. 
e-choupal and.. 
Lifeline and C S C 
Lifeline and TKS.. 
Lifeline &e.. 
0 5 10 
• informational • Transactional 
• non iCT • e-govemance 
Input Decisions 
TKS and CSC users 
e-choupal and C S C 
e-choupal and TKS.. 
Lifeline and C S C 
Lifeline and TKS.. 
Lifeline &e. . 
0 5 10 15 
• informational • Transactional 
• non ICT •e-govemance 
Cultivation Decisions 
TKS and CSC users 
e-choupal and C S C 
e-choupal and TKS.. 
Lifeline and C S C 
Lifeline and TKS.. 
Lifeline &e.. 
• informational • Transactional 
• non ICT • e-govemance 
Post Harvest Decisions 
TKS and CSC users 
e-choupal and.. 
e-choupal and.. 
Lifeline and C S C 
Lifeline and TKS.. 
Lifeline & e.. 
10 
I informational • Transactional 
r non ICT • e-govemance 
Marketing & Distribution Decisions 
TKS and CSC users 
e-choupal and CSC users 
e-choupal and TKS users 
Lifeline and CSC users 
Lifeline and TKS users 
Lifeline & e choupal users 
I informational • Transactional * non ICT • e-govemance 
Source: Field Survey 
E-govemance inodel (CSC) has been recognized as the third most effective model in 
making delivery of information to farmers. Generally CSC users were getting better 
information than TKS users for planning, input, post harvest, marketing and distribution 
but for cuhivation decisions both the users were similar in decision making. 
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The present analysis (Table 8.3) explored the quality of decision making between user 
and non users group of farmers with respect to particular models by doing a comparativ e 
analysis. Chi-square statistics of decision making process on various agricultural practices 
are shown between users and non users of particular models on five stages of agricultural 
supply chain starting from planning, inputs, cultivation, post harvest, marketing and 
distribution. 
As it is evident from the socio-demographic profile of farmers (chapter 6, Table 6.1). a 
significant difference was found between profile of users and non users of models. 
Education, social category and landholding size (showed significant differences betw ecu 
user and non user group) are further included in the analysis to assess the impact of these 
factors on the agricultural supply chain decisions by comparing users and non users of 
same profiles using Chi-square statistics and ANNOVA analysis. 
Column second in Table 8.3 shows the comparison in quality of decisions between user 
group and non user group of 'Lifeline' model. Most of the activities were significant at 
1% and 5%, except some of the activities i.e. "crop selection, how to grow, training, 
quantity of seed and time of harvest" were significant at 10%. In Table 8.1 we found that 
there was not a much mean difference related to particular agricultural activities. Results 
indicate that 21 out of 41 decisions showed significant difference. Users of lifeline model 
made good quality of decision for crop diversification, training etc. The poor performance 
may indicate toward inefficiency of field workers and farmers unwillingness to pay for 
the particular information. Lifeline mainly facilitates information to fanners on various 
agricultural decisions through question and answer services by agricultural experts via 
field worker's mobile. As perceived from the analysis we found that farmers consider 
interpersonal sources of information more reliable than other sources. 
Due to lack of education and unfamiliarity to the technologies, fanners prefer 
interpersonal information sources as more reliable. Inefficiency of field workers and 
farmers' unwillingness to pay for the particular information may be the reason for poor 
performance of lifeline model. This imphes that lifeline did not improve quality of 
decision making of users as such in comparison to non users of lifeline for the location 
surveyed. 
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Annexure Table Al shows the quaUty of decision making for the five stages of 
agricuhural supply chain across equally educated 'lifeline' user and non user group. The 
results indicated that the quality of decision making was not much differing on most of 
the activities across users and non users whether they are illiterate or less educated. 
Illiterate or less educated non users made better quality of decisions for technical support, 
number of irrigations and transportation. 
The user group fanners made better quality of decision for storage activity only. When 
the education level becomes higher (secondary & senior secondary and graduate & 
above) for the user and non user group farmers, the quality of decision making was 
significantly different only in nine activities out of forty one included in the study. The 
nine activities on which these two groups of farmers significantly differ include planning 
related decisions (leasing and selection of seeds), input decisions (farm machinery and 
irrigation sources), cultivation decisions (quantity of seeds and harvesting techniques), 
post harvest decisions (weighing) and marketing and distribution decisions (sell at distant 
market and types of transactions). The above results implied that the lifeline model is not 
providing sufficient and reliable information to the users on most of the important 
activities. The mode of delivery of information was found to be the major barrier. It may 
be the reason that farmers face difficulty in understanding the delivered information. 
In Aimexure Table A2 & A3 user and non user group farmers of lifeline model made very 
less significant decisions according to land holding size. User and non user group farmers 
of lifeline model did not showed any significant differences across social status. These 
results reflected that there was a lack of segmentation of covered population. These 
results are in the line with previous studies (Dossani et al., 2005). 
Reported in third column of Table 8.3 decision making quality of e choupal users and non 
users have been compared. A total of 30 out of 41 activities were found to be significant. 
The value of chi square statistics is significant at 1% and 5% level of significance for 
most of the activities. Fanners responded that the activities such as land allocation and 
training were found to be significant at 10%. This implies that the farmers who use an e-
choupal system of information delivery and services (a kiosk type of operator) were able 
to make better decisions than those using traditional sources of informafion. Users of e-
choupal made planned decisions at all level of agricultural supply chain. E-choupal 
delivered improved informational as well as transactional services to the end users. 
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In Annexure Table Bl results of analysis with controls of education level of user and non 
user group of e-choupal were discussed. The results indicated that the quality of decision 
making was not much different when the farmers were educated up to literate and 
secondary level. User group fanners of higher education level (graduate and above) 
showed much better quality of decision for planning level activities (seven out of nine 
activities were significantly better). User farmers educated up to secondary and senior 
secondary level showed significantly different results for input decisions (six out of 
eleven activities were significant). While the user group having education up to moderate 
level significantly impacted on the quality of decision at cultivation processes. The results 
also indicated the importance of post harvest decisions, when the education level was 
moderate and higher. It implied that users were seriously concerned about the activities 
like cleaning, sorting, grading and weighing in particular. The same justification is for 
moderate educated user group at marketing level. These above results arc in line with All 
& Kumar (2010) and Taragola & Van Lierde (2010). These showed that better quality of 
decisions on several agricultural practices was acquired by more educated farmers. 
In Annexure B2, results of analysis with control of landholding size of user and non user 
group of e-choupal have been discussed. Analysis found significant differences between 
user and non user groups of e-choupal. According to land holding size, medium 
landholding farmers were more concerned about planning activities than large farmers 
(seven out of nine activities were significant). However as we move up the hierarchy of 
social category from OBC to General the impact on quality of decision making between 
user and non user group improved significantly (Annexure B3). The results of our study 
indicate that the use of e-Choupal does not seem to have a significant impact on socially 
lower classes. Farmers belong to higher social class were early adaptors of innovative 
ICT technologies and are considered as opinion leaders in the local society. Our results 
are in line with (Ali & Kumar, 2010), who reported several reasons such as socially 
deprived people faced resource constraints and differential impacts of availability of 
information and knowledge on actual behavior across different groups. 
Column fourth in Table 8.3 showed chi square statistic for difference in quality of 
decision making between user and non user group of Common Service Center (CSC) 
which is initiated by government for providing e-govemance services particularly. Only 
nine activities were found to be significant out of forty one activities at 1%, 5% and 10% 
of significance level. The most number of significant activities such as 'use of fertilizers 
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& pesticides, use of fiirm machinery, training and irrigation sources' correspond to input 
level. It may be due to availability of some other information sources to the survey 
location such as input dealers, IFFCO procurement etc. 
Now we move to in depth analysis according to education, land holding size and social 
groups of the users and non users of CSC model. Firstly, we consider education level of 
respondents from literate to higher education of user and non user group. A different 
preference pattern has been observed. Some of the previous studies (Agwu et al., 2008; 
Ali & Kumar, 2010) found that educated farmers made more informed decisions on 
agricultural activities. But in our study moderate and highly educated users made better 
quality of decisions as compared to non users of CSC model. As the education level of 
users increases, their decision making preference shifts to input, post harvest and 
marketing & distribution activities. The results strongly pronounced the reason that less 
educated farmers were not familiar with the technologies like internet and computer and 
also they lacked in understanding the health of the delivered information. 
The same results were obtained for user farmers according to landholding sizes, as the 
large land holdings showed higher significant decisions i.e. eleven out of forty one 
activities were significant (Annexure D2). Again the same justification for CSC users was 
observed in the case of e-choupal model related to analysis of land holding size. 
Annexure D3 presents the analysis according to social category of user and non user 
group. It shows that OBC users made better quality of decisions and were frequent users 
of CSC kiosks to transact e-govemance related activities like caste certificate, ration card, 
BPL cards etc. 
Finally we consider TKS model, which provides informational as well as transactional 
sei-vices to farmers via franchise and by field demonstration. Farmers up to junior level of 
education showed significant decisions. According to land holding size, medium farmers 
made more significant decision at different levels of agricultural supply chain (8 out of 41 
significant decisions were made). Socially higher class farmers often made more 
informational and transactional exchanges in comparison to other social groups, the 
justification is same as in the case of e-choupal model. 
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CHAPTER S 
FACTORS AFFECTING ADOPTION OF ICTs 
Various media have been identified to deliver advance and real time information and 
knowledge to farmers in rapidly technological advancement and changing agricultural 
environment (Birkhaeuser et al., 1991). Though, significant changes have occurred in the 
service provision of information delivery right from public, private and NGOs. Also 
several mode of transfer of information has been recognized in recent years that range 
from traditional sources to modem ICTs, covering the whole agricultural supply chain 
(AU& Kumar, 2010). 
Use of information and communication technologies (ICTs) substantially increased to 
meet the information needs of farming community (Rivera, 1996). Modem ICTs such as 
internet, mobile, television and radio have greatly identified in delivery of relevant and 
timely information and knowledge to fanning community which equipped them with 
more informed decisions (Ommani & Chizari, 2008). Innovative and integrative use of 
these modem ICTs projects have initiated by several organizations in India last decade. 
The need arises to design better information delivery system. A number of factors have 
been studied by several researchers for better implementation of these projects like 
relevant content development, good locations, good management, staff capability, socio-
demographic profiles, village economy, credit facilities, farming as business, social 
networking etc. (Mittal & Tripathi, 2012; Benjamin, 2001; Etta & Parvyn, 2003; Xiaolan 
&Akter, 2011; Ali, 2012). 
An empirical model is developed among socio demographic characteristics of fanners, 
farm characteristics and business orientation to estimate the relationship of farmers in 
adoption of ICT driven information. ICT users were categorized according to the use of 
information sources such as e-choupal, lifeline and CSC as well as the information 
accessed from television, radio, internet and newspapers. The dependent vanables 
included in the analysis are frequency of ICT adoption for various agricultural activities 
149 
and independent variables include socio demographic factors such as age, education, 
income, secondary source of income and social category—farm characteristics factors 
such as land holding size, leasing of lands, number of crops grown —business 
characteristics factors such as demonstration facilities, cooperatives membership, aware 
of government subsidies and mobile owned. 
The reduction in search costs coupled with mobile phones could increase farmers' access 
to information (Baye et al., 2007; Aker, 2010; Aker & Mbiti, 2010). This could speed up 
farmers' contact with other adopters in a social network, thereby allowing them to learn 
more from neighbors, to trial new technologies and to monitor these trials more 
frequently. The dependent variables represent the frequency of adoption of ICTs based 
sources for planning decisions, input decisions, cultivation decisions, post harvest 
decisions, marketing and distribution decisions. 
All the activities in the stages of agricultural supply chain were reduced into five 
variables. The factor variables were calculated using average summated score i.e. 
'Planning decisions' variable= {(what crop to grow + crop diversification + how to grow 
+ soil testing + seed selection)/5}. Like this all the dependent variables were calculated 
for the regression analysis. Finally data has been converted into binary order in the form 
of '0 ' and ' 1 ' . From the descriptive statistics, over dispersion in the data was observed 
regarding dependent variables. Over dispersion defined as the conditional variance of the 
dependent variables exceed the conditional mean. So, Negative Binomial Regression 
Model was used to analyze the factors influencing the adoption of ICT driven information 
on various agricultural supply chain decisions. 
Table 9.1 represents the variable descriptions and summary of statistics of dependent and 
independent variables selected in the study by specifying their mean and standard 
deviation. The coefficient estimate, standard errors and significant levels for the variables 
of Negative Binomial Model are presented in Table 9.2 for agriculture decision making, 
planning decisions, input decisions, cultivation decisions, post harvest decisions, 
marketing and distribution decisions. Due to ineffective and shortage of extension 
personal and inaccessibility of large number of farmers living in remote areas, difficulties 
are faced in accessing new information and technologies regarding their farming 
activities. Several modes of ICTs have been emerged to provide relevant and accurate 
information to farmers (Muhammad & Garforth, 1999; Butt et al., 2008). 
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Table 9.1: Variables Descriptions and Summary Statistics 
Variables Description Mean 
Dependent 
Variables 
FrqPLNG Frequency of ICT adoption for Planning decisions 
FrqINPT Frequency of ICT adoption for Input Decisions 
FqCULT Frequency of ICT adoption for Cultivation practices 
FrqPHS Frequency of ICT adoption for Post Harvest Decisions 
FrqMKT Frequency of ICT adoption for Marketing and Distribution 
FrqAGD Frequency of ICT adoption for Agricultural Decision Making 
Independent 
Variables 
Farmers age (years) 
Farmers education (secondary school & above=l, otherwise=0) 
Monthly household income (>5000=1, otherwise=0) 
Social category of farmers (General/other backward class=l, 
otherwise=0) 
Secondary sources of occupation (Yes=l, No=0) 
Lease land (>5 ha.=l, otherwise=0) 
AGLAND Farmers operational land holding (hectares) 
NOC Number ofcrops grown by the farmers 
Aware of Government subsidies (Yes=l, No=0) 
Demonstration Facilities availed (Yes=l, No=0) 
Cooperative Membership (Yes=l, No=0) 
Mobile own (Yes=l, No=0) 
AGE 
EDU 
INC 
SOCIAL 
OCPSC 
LEASE 
GSD 
DM0 
COOP 
MOB 
Standard 
Dcx'ialion 
0.65 
1.14 
0.40 
0.11 
0.95 
3.25 
1.387 
1,531 
0.738 
0.434 
1.116 
4.484 
37.41 
0.69 
0.58 
0.93 
0.32 
0.27 
9.79 
2.10 
0.21 
0.25 
0.30 
0.2! 
10.280 
0.465 
0.495 
0.260 
0.469 
0.443 
20.856 
1.964 
0,411 
0,435 
0,46! 
0.41 
Source; Field Survey 
Our evidences demonstrate that the social category of farmers, secondary source of 
income, possession of leased lands greater than five hectare, aware of goxcrnmcnt 
subsidies, demonstration facilities availed and ownership of mobile phones have been 
found significant at 1%, 5% and 10% level of significance for overall agricidtural 
decision making using I d s . Though, several studies have analyzed the factors that affect 
information adoption by agrarian communities (Agvvu ct al., 2008; Fcdcr et al., 1985; Ali, 
2012). Among the factors of socio demographic profiles, social category of faimcrs and 
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secondary occupation are more likely to affect the adoption of ICT based information 
because of their beta coefficient was found significant. 
The results showed that the farmers having income from other sources are less likely to 
use innovative farm technologies than fanners having income from farming only 
(negative beta coefficient). This illustrates the view that the major part of fanner's income 
coming from the fanning sector is 72 % more likely to influence the adoption of ICTs 
related decisions. Previous studies showed that the farmers who have alternate sources of 
income were on better position to avail innovative farm technologies (Ali, 2012). 
Among the social class, the decision making is not homogeneous and influenced by social 
and cultural system of a society (Nazarea-Sandoval, 1995). Ali (2011) reported that the 
socially lower class farmers arc more privileged to make better decisions using ICTs. The 
negative coefficient of regression analysis for social category demonstrates a crucial 
finding that the disadvantaged fanners and poorer communities gained more from the 
ICT-assisled interventions than those who belongs to socially higher class. 
The predicted percentage change (Table 9.3) showed that backward classes are 57% more 
likely to use ICTs for agricultural decision making. This analysis also implies that the 
farmers belonging to socially lower class are more progressive in making their decisions 
from planning to market the product for better income. This has diluted the falsehood that 
the modem technologies such as ICT assist only the rich and educated, but do not really 
work for the bottom of the pyramid. The developmental goal cannot be achieved until the 
technological advancement reach to the deprived communities. 
Though, age income and education are the important factors in adopting modem 
agricultural practices, the coefficient of these variables found to be not significant. The 
variable factor 'Age' was found not significant. It may be due to not significant difference 
was found in user and non user analysis (Table 6.1). Age factor shows that the older 
farmers are less likely to adopt modem agricultural planning decisions because the age 
coefficient is significantly negative. It may indicate that the older farmers usually plan 
their farming as they have adopted for years and they lack in farming practices according 
to the present demands of the market. 
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The variable 'income' was found not significant for overall information adoption. For 
planning, input and cultivation decisions, it was found significant at 5% level of 
significance having negative beta coefficient. It implies that the farmers having income 
less than Rs. 5000 were more likely to adopt technological information as 77% tor 
planning, 71% for input and 63%) for culfivation decisions. The above results indicate that 
the farmer's socio demographic characteristics are likely to influence information 
adoption failed partially (hypothesis 1) as 3 out of 5 indicators are not significant whereas 
2 indicators are significant. 
Farm characteristics are defined as another set of variables influencing the information 
adoption using ICTs. Though, several studies have established strong relationship 
between farm size and adoption of technological farming information (Caswell et al., 
2001; Yahaya, 2002; Isgin et al., 2008; Boz 8c Ozcatalbas, 2010; Tucker & Napier, 2002; 
Rogers, 2003; Rahelizatovo & Gillespie, 2004). 
The results of the study indicate that leasing of land greater than 5 ha is significantly 
positive factor in the adoption of ICTs for agricultural decision making. The farmers 
adopted leased land greater than 5 ha are more consistent in farming activities showing 
their interested concern in adopting farming technologies. The results indicate that the 
farmers leasing land of >5 ha are 107 % more likely to use innovative farm technologies. 
It may be due to leasing out of lands possessed by the migrated people, since it witnessed 
the migration of rural people to urban cities in India at large level because of less 
profitable farming now a days. Land and labor department recently in 2012 reported that 
more than two thousand farmers are leaving farming every day in India (The Hindu, May 
2,2013). 
Farmers having large land holdings (mean land holding is 9.79 ha) positively influenced 
the post harvest and marketing decisions and adopt information delivery using ICTs. This 
may be caused due to possession of large surpluses of the agriculture produce. And they 
may consider more strategic farming to reap the benefits of opportunity price and to make 
better income. Thus hypotheses 2 is partially true as 2 out of 3 indicators are statistically 
not significant. 
About the business characteristics of farmers, who are aware of government subsidies like 
fertilizers subsidies, credit issues, crop insurance etc. are 2.5 times more likely to adopt 
ICT based information for agricultural decision making (significant at 1% level). The 
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result also concludes that the farmers who are aware of government subsidies adopt ICT 
based information 2.5 times more likely to adopt input decisions. 
The study suggests that the demonstration facilities play significant role to make farmers 
more informed decisions regarding their farming practices. The farmers who availed 
demonstration facilities are 164 % more likely to adopt ICT based information for overall 
agriculture decisions whereas planning, input and cultivation decisions are better adopted 
by the farmers using ICT based sources at 1% level of significance. Cooperafives 
membership of farmers has no effect on ICT driven information except in the case of post 
harvest decisions. Its negative beta coefficient showed that farmers are 84 % less likely to 
use ICTs for post harvest information. 
The experience of using mobile phone technology assisted agricultural extension services 
which have opened up the mind and vision of these farmers about modem technology and 
the changes in the external world and the relevance to their farming and life in general. 
Subsequentiy, as reported by several studies (Qiang et al., 2011) that by using mobile 
facilities, farmers are getting more relevant information and are more familiar in 
accessing the relevant content (Xiaolan & Akter, 2011). 
The study foimd that the farmers having mobile as an asset are 96% more likely to use 
this for information dissemination for agricultural decisions and 211% for planning and 
147% for cultivation decisions, as shown by positive beta coefficient of the regression 
analysis employed in the study. The negative beta coefficient for marketing and 
distribution indicates that farmers are 12 % less likely to adopt ICT based information. 
The findings clearly indicate that the hypotheses 3, which assume that the farmers who 
are business oriented are more likely to adopt ICT based information for their agricultural 
decision making, is partially accepted as 3 out of 4 indicators are statistically significant. 
9.1 Testing of Hypotheses: 
The study assumed three hypotheses to test whether these are affecting the adoption of 
ICTs based information's use in agricultural supply chain decisions. Summarily we found 
that the hypothesis 1 (socio-demographic profile of the farmers) was partially failed as 
five out of three indicators namely 'Age', 'Education' and 'Income' were found not 
significant. It interprets the findings that these factors are not likely to affect the ICT 
based information use in agricultural supply chain decisions. 
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namely 'secondary occupation' and 'social category' were found to be significant and it 
indicates that these factors influence on the adoption of ICT based information use in 
agricultural supply chain. 
Table 9.4: Summary of the Testing of Hypotheses 
Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Hypotheses 
HI 
H2 
H3 
Sub Hypotheses 
Hlo, 
Hlo2 
HI 03 
Hlw 
Hlo5 
H2o, 
H2o2 
H2„3 
H3oi 
H3„, 
H3„3 
H3o4 
Age 
Education 
Income 
Secondary occupation 
Social category 
Landholding size 
Leasing of lands (>5ha) 
Number of crops grown 
Cooperative membership 
Aware of government 
subsidies 
Demonstration facilities 
Mobile phone owned 
Coding of 
Hypotheses 
AGE 
EDU 
INC 
OCPSC 
SOCIAL 
AGLAND 
LEASE 
NOC 
COOP 
GSD 
DM0 
MOB 
Results of the 1 
Hypotheses 
Rejected 
. [ 
Rejected 
Rejected 
Accepted 
Accepted 
Rejected 
Accepted 
Rejected 
Rejected 
Accepted 
Accepted 
Accepted 
The results indicate that hypothesis 2 partially failed as two out of three indicators were 
found not significant. Leasing of land greater than 5 ha is significantly positive factor in 
the adoption of ICTs based information use in agricultural decision making. The other 
two farm characteristic variables, landholding size and number of crops grown have not 
influenced on the adoption of ICT based information use in agricultural supply chain. The 
results show that the hypothesis 3 (Business Characteristics of Farmers) which assumes 
that the farmers who are business oriented are more likely to adopt ICT based information 
for their agricultural decision making, is partially accepted as 3 out of 4 indicators are 
statistically significant. It turns out that the factors 'Aware of Government Subsidies', 
'Availed Demonstration Facilities' and 'Mobile Phone Owned' influence the adoption of 
ICT based information use in agricultural decision making. Whereas the factor 
'cooperative membership' concerned to the farmers does not influence the adoption of 
ICT based information use in agricultural decisions making. 
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CHAPTER QO 
CONCLUSIONS AND SUGGESTIONS 
Since agriculture has transformed its nature from subsistence to high value agriculture 
involving all the stakeholders in value chain or supply chain. Nowadays agriculture is no 
more a traditional type of farming rather it has evolved a new pattern, as a great deal of 
information and knowledge is generated and applied. Particularly the developments like 
green revolution and technological advancements in the areas of seeds, fertilizers, pest 
and markets etc. have added a new flavor in the agriculture sector. This vast level of 
inforaiation and knowledge is needed to be delivered in an efficient way to make farmers 
more informed and progressive in all the farming decisions. Typically this information on 
improved agricultural technologies and practices is primarily delivered by publicly 
fiinded agriculture extension services. 
In most developing countries including India it has been felt that the lack of reach to 
cover large number of farmers in the geographically dispersed areas, low motivation and 
lack of accountability of field level staff etc. are the factors identified as flaws in making 
effective and efficient information delivery to farmers thereby causing information 
asymmetries. Several mass media provisions initiated by public sector are employed to 
address these critical issues but the major breakthrough has occuiTcd during 1990s with 
the development of infomiation and communication technologies (ICTs) like mobiles/ 
phones, computer/ internet, television etc. Strengthening infomiation dissemination to 
farmers with the help of ICTs can turn agriculture into more diversified, knowledge 
intensive sector of the economy and thus become more effective in meeting farmer's 
aspirations. With the recent developments in the field of information dissemination a 
number of public, private and mixed partnerships ICT enabled models came into 
existence to help the farmers making decisions in advanced and real time manner. 
Total sample surveyed of both group of users (92%) and non users (91%) were male 
dominated. The user and non user groups involved in the study were from the mature 
group having average age of 37 years. User group farmers were more educated than non 
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users. While 59% non user farmers were educated up to secondary level. It indicates that 
use of ICTs may not be constrained due to lack of formal education especially if there is a 
provision of adequate and appropriate content in the local language. In the user group 
65% farmers belonged to general category and 30% farmers to OBC category whereas 
21%o user and 12"/o non user belonged to high income group. 83%) of total surve>ed 
farmers took decisions about leasing of land less than 5 ha whereas the large landholders 
(>5 ha) dominate within the group. Large land holders are the opinion leaders for the 
small and marginal farmers in adopting the latest agricultural technologies. 
Farmers showed multiple responses in using various sources of information for effective 
decision making. Small land holders generally adopt good quality of information from 
progressive farmers. Several mass media such as mobile, radio, TV etc. having high 
presence among the rural people showed a high level of familiarity and adoptability but 
were unable to disseminate updated information. Internet because of cost and 
infirastructural factors was accessed by only 29%) farmers. Farmer's adoption of computer 
internet and other mass media may provide a space for infonnation intermediaries in 
selection of different media under an effective institutional provision. The extension 
workers, government agencies, NGOs and cooperatives were reported by lesser number 
of farmers because of less deterministic and unaccountable approach of field workers. 
The sources of information in various sub sectors of agribusiness have been identified in 
the study. The penetration of infomiation based services by extension workers was found 
to be very low. Only 45.1%) farmers adopted parental agricultural information. 9.9% 
farmers received information from 'other progressive fanners', 6.6% from 'input dealers" 
and 3.8% from 'e-choupal'. Farmers generally adopt their own/ parental experiences in 
making effective planning of agricultural decisions followed by other progressive 
farmers, input dealers and information delivery models. For input decisions, input dealers 
(16.3%) were identified as the major source in delivery of information followed by own 
(16%)), other fanners (12.9%)), progressive farmers (14.5%)), primary cooperative society 
(5.4%)), KVKs (5.2%)) and infonnation delivery models (6.6%o). Cultivation and 
harvesting decisions were mainly adopted from 'parental/ own' and 'TKS' sources. This 
shows the dependency of farmers on interpersonal sources of information for the abo\ c 
four stages. In the case of marketing and distribution decisions, faimers adopt more 
diverse sources of infonnation. 
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The usage level and quality of infonnation in planning stage such as how to grow (70%), 
land allocation (48%), seed selection (48%) farmers/ respondents gave a neutral response 
as compared to other stages in which they responded as 'very poor' and 'poor' in quality 
rating. 10% of farmers received good quality of information at planning level offering a 
quality space for information providers including both public and private organizations. 
Inteipersonal sources were identified as the major source of information for most of the 
activities except for seed selection, soil testing and cropping pattern because farmers do 
not always prefer to seek information from them (especially when faced with a 
new problem). 
Traditional ICTs such as radio, TV, mobiles etc. were also reported as significant by few 
farmers whereas information delivery models (e-choupal, TKS, lifeline, IFFCO 
procurement) play an important role in the selection of crops. 67% farmers approached 
private and public organizations in the selection of seeds in which information delivery 
models provide good quality of information. Most of the sources provided low quality of 
information thus indicating the existence of huge potential to improve the quality of 
information delivery by adopting modem technology models at planning level. 
Some of the input related factors such as input price and availability (63%), irrigation 
sources (63%), use of farm machinery (53%), use of fertilizers (46%) and seed sources 
(46%) were graded with a neutral response by assigning 'satisfactory' rating. The input 
decisions such as technical support (38%), government subsidies (49%), insecticides and 
weed management (34%) were reported as highly important by fanners. Small number of 
farmers reported good quality of infonnation for the activities like use of fertilizers (32%>) 
and sources of seeds (32%). 
Input dealers were identified as the most reliable source of infonnation for input price and 
availability, use of fertilizers and pesticides, seed sources, insecticides and weed 
management. Besides this, fanners also collected infonnation by traditional means of low 
quality. It implied that farmers were not aware or less inclined to update themselves for 
the above input activities and these void spaces could be filled up by facilitating updated 
and relevant information to the famers by modem ICT tools. 
The study gives an assessment of the role of the private and public organizations in 
imparting good quality of infomiation though they are accessed by lesser number of 
farmers. Farmers adopted traditional sources of information for technical, irrigational and 
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credit facilities due to lack of infrastructural, technological and cost barriers. Though ihe 
farmers lack financial instruments, it leads to giving policy recommendation for 
governments to make the availability of effective financial services. 
Quantity of seeds and frequency of fertilizers were identified as the most preferred 
activities based on good quality of information by the farmers and this information was 
collected from diverse sources. For cultivation decision, input dealers provided better 
quality of information than paternal source. The farmers who were connected with any 
private or public sector organizations got more trusted information regarding quantity of 
seed and frequency of fertilizers/ pesticides. Irrigation practices mostly followed 
traditional pattern. This can be improved by making appropriate infrastructure, trainmg 
facilities and education to farmers to reduce the wastage of water and financial burdens 
incurred by farmers. 
Post harvest practices were reported as poor in quality except for 'time of harvesting the 
produce'. This indicates the lack of farmer's persuasiveness to these activities and the 
lack of innovation in business modeling approach. It leads to a strong recommendation 
that entrepreneurial nature of farming may be achieved by facilitating post harxest 
information and services especially on sorting, grading, inventory etc. to the farmers at 
grass root level and making them active stakeholders in agricultural supply chain. 
Marketing price information to sell the produce was accessed by most of the fanners 
followed by the activities like markefing channels, nature of transaction and types of 
transportation. 45% farmers received poor quality of information for marketing prices and 
changes in government policies. The major source of information to access market prices 
was through personal medium followed by output buyer and mass media channels. 
However the farmers were getting low quality of information by the personal means but 
mass media showed mixed results of good and satisfactory level of quality of information. 
The integrated use of ICTs would change the outlook of majority of the farmers by 
improving marketing value. Marketing an-angements to sell the produce may create hope 
if they sell their produce to buying agencies or sell in bulk quantity to IFFCO 
procurement, cooperatives, e-choupal buyer etc. Transportation and financial transaction 
services were accessed and facilitated by the sources such as 'own' and 'progrcssi\c 
farmers' respectively and output buyers identified as a reliable source of information. 
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Finally the above results concluded that most of the sources lacked in quality of 
information dissemination, as reliability, relevancy and timeliness were the major 
constraints. It was observed that though the farmers had access to a wide range of media/ 
sources they mostly relied on middlemen, traditional knowledge and local/ input dealers 
in accessing agriculture information. Modem ICTs such as information delivery models, 
mobile phones and internet are increasing rapidly in Indian context and their potential can 
be exploited in all stages of agricultural supply chain rather than limiting them to price 
negotiations, market prices etc. In the absence of formal and effective modes of 
information delivery the middlemen were also the suppliers of seeds, fertilizers, 
pesticides and credit to the fanners and this skewed relationship limited the benefits that 
could be derived from the use of ICTs. 
The importance of ICTs was established in the previous results, the study was extended to 
the various information delivery models working in different modes of information 
provision to facilitate advanced and real time information in more efficient ways. These 
results were based on the quality of decision making by doing a comparative analysis of 
four models that were categorized as informational, transactional and e-govemance 
models (ICT models = Lifeline, E-choupal, CSC and non ICT model = TKS). 
Our study found that overall users and non users of models showed distinct behavior in 
quality of agricultural decision making. The user group farmers got improved quality of 
infonnation on all the aspects of supply chain decisions related to planning, input, 
cultivation, post harvest, marketing and distribution decisions except the agricultural 
activities such as how to grow, seed sources, credit support, irrigation sources, 
government subsidies, land preparation, number and type of irrigation, time of harvesting, 
transportation/ logistics, inventoi-y decisions and nature of transactions activities. 
The results indicated that farmers using any model were more planned to their farming 
practices in comparison to non user group. User group farmers organized their farming 
practices from the initial level, they were less cautious about cultivation decisions, more 
inclined to save their post harvest losses, well informed about market prices, more 
concerned about marketing and channelizing their produce in local or distant markets. 
Information and services delivered by models for decision making at different levels of 
agricultural supply chains were far better than those used by farmers who applied 
traditional sources of information. This strongly recommends the need of information to 
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be delivered in appropriate manner and to be prioritized according to agricultural supply 
chain stages which ultimately will lead to increase production and income of the farmers. 
A clear distinction has been found between user and non user groups, and then we 
advanced the study by comparing these models in making quality decisions by user 
group. The study found that the farmers using ICT models made better quality of 
decisions in comparison to those using non-ICT models. E-choupal users made better 
quality of decisions than lifeline. Lifeline (an informational model) provided better 
information (on 18 activities) than TKS (on 5 activities). Lifeline users made better 
quality of decisions across the whole supply chain except for planning decisions. 
Users of CSC model (kiosk based-internet) were making better decisions for planning, 
input, post harvest, marketing and distribution as compared to TKS model except for 
some of the activities like sources of seeds, soil testing and crop selection as these are the 
front end activities provided by TKS model via franchise ownership. While on comparing 
users of e-choupal with TKS we found the huge difference in quality of information as 
TKS model lagged at all the stages of agricultural supply chain. The above results 
conclude that ICT models are far better in delivering services and information than a non-
ICT model. 
As the clear difference between ICT and non-ICT models has been established, we 
compared among three ICT based models. E-choupal users adopted more planned 
decisions than lifeline users as 14 out of 41 decisions were found to be significant. Both 
the set of users were on same status for cultivation decisions whereas rest of the results 
with significant difference favoured e-choupal users. The above results interpret that the 
transactional model has an edge on informational model by not only delivermg 
information but also by providing the relevant solutions regarding seeds, weeds, markets 
etc. i.e. providing information as well as facilitating transactions related to these 
activities. 
Users of e-choupal performed better than the users of CSC model on 28 activities though 
both are of transactional type and using internet technology but the first one covers the 
whole agricultural supply chain and the second one only facilitates c-govcrnancc 
transactions like electoral identity cards, driving licenses, passport, certificates etc. 
These findings suggest that by embedding agricultural information services with the CSC 
model, farmers could be facilitated with more enhanced and useful information/ 
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knowledge on most of their agricultural decisions. CSC being a government initiated 
model of wide coverage area and population it would fill the void space with latest 
agricultural technologies and services. 
Comparison between infonnational model (Lifeline) and e-govemance model (CSC) 
illustrated mix results. 'CSC model' was efficient in input and marketing level 
information and deprived in cultivation decisions whereas 'Lifeline model' provided 
better quality of information regarding planning and post harvest decisions. All the above 
findings concluded that there was a need to review and revisit the model's approaches 
toward service provision and to make necessary changes so as to provide services in 
holistic manner by controlling weak aspects regarding the whole agricultural supply chain 
activities. In the light of above findings wc can say that fanners would get enhanced 
production, increased income and bargain price for their surplus produce that will align 
them with mainstream development of the nation and will recognize them to be an 
important player in the agriculture value chain. 
The above findings brought to light important results by comparing all the models on the 
basis of their functioning. Transactional model (E-choupal) has emerged as the most 
successful model on comparing with other three types of models. This clearly indicated 
that e-choupal user group farmers were making better decisions right from planning to 
marketing and distribution stage than those of all the three models. 
Informational model (Lifeline) of service provision appeared to be the second most 
effective model for cultivation, post harvest and marketing stages but partially abortive 
for planning and input decisions (very few of the activities were significant) in 
comparison to non ICT model (TKS). Crop selection, cropping pattern, balanced fertilizer 
application, weed management, technical support and training were better availed by 
users of informational model (Lifeline) that would reduce farmer's extra expenses 
incurred on inputs and facilitate better training to proper utilization of inputs that will 
enhance farmers financial status and establish them more firmly in the competitive 
market. The data gives interesting results on comparing informational and e-govemance 
models. Users of e-govemance model made better decisions for planning, input and 
marketing while users of informational model performed better in cultivation and post 
harvest decisions. 
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E-govemance model (CSC) has been recognized as the third most effective model m 
delivery of information to farmers. Generally CSC users were getting better information 
than TKS users for planning, input, post harvest, marketing and distribution but for 
cultivation both the users were similar in decision making. 
Thus the provision of information and knowledge through ICT models is likely to 
improve the decision making process among the farming community. Further the study 
performed the user and non-user groups' analysis of these four models. These results will 
be helpful in designing of models and to add the relevant content according to the needs 
of the user groups. Lifeline model did not significantly improve the performance of users 
as a very less number of activities were better infomned for decision making. Due to lack 
of education and unfamiliarity to the technologies, farmers prefer interpersonal 
information sources as more reliable. Inefficiency of field workers and farmers' 
unwillingness to pay for the particular information may be the reason for poor 
performance of lifeline model. 
The findings showed that the fanners with low level of education were not able to make 
proper use of information and knowledge being provided to them. On the other hand tlie 
farmers with higher education were able to acquire information with or without ICT 
enabled facilities available to them, and thereby, made relatively better decisions on nine 
activities. Fanners having moderate education level made significant impact on the 
quality of decision making on most of the activities across the agriculture supply chain. 
Users of e-choupal farmers made planned decisions at all stages of agricultural supply 
chain. The results indicated that the user group farmers of higher education, level 
(graduate and above) showed much better quality of decision for planning level activities 
(seven out of nine activities were significantly better). User farmers educated up to 
secondary and senior secondary level showed significantly different results for input 
decisions (six out of eleven activities were significant). While the user group having 
education up to moderate level significantly impacted on the quality of decision at 
cultivation processes. The results also indicated the importance of post harvest decisions, 
when the education level was moderate and higher. It implied that users were seriously 
concerned about the activities like cleaning, sorting, grading and weighing in particular. 
The same justification is for moderately educated user group at marketing level 
According to land holding size, medium landholding farmers were more concerned about 
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planning activities than large farmers (seven out of nine activities were significant). 
However as we move up the hierarchy of social category from OBC to General the 
impact on quality of decision making between user and non user group improved 
significantly. 
Common Service Center (CSC) model providing e-govemance services to the rural 
masses impacted better decisions on only nine activities out of forty one. Categorical 
analysis related to socio demographic variables indicated that highly educated users' 
preferences shifted towards input, post harvest, marketing and distribution activities. It 
strongly pronounced the reason that less educated farmers were not familiar with the 
technologies like internet and computer, as they lack in trust of information being 
delivered to them. Land holding pattern also showed similar results as in the case of e-
choupal model. OBC users made better quality of decisions and were frequent users of 
CSC kiosks to transact e-govemance related activities like caste certificate, ration card, 
BPL cards etc. 
TKS (a non-ICT model) provides informational as well as transactional services to 
farmers via franchises and on-the-field demonstration medium. Farmers up to junior level 
of education showed significant decisions giving the perception that information content 
is more relevant to this group (7 out of 41 decisions were significant). According to land 
holding size, medium farmers made more significant decision at different levels of 
agricultural supply chain (8 out of 41 significant decisions were made). Socially higher 
class farmers often made more informational and transactional exchanges in comparison 
to other social groups, the justification is same as in the case of e-choupal model. 
The findings conclude that the socio demographic factors such as education, landholding 
size and social groups are important factors affecting the usage of ICT in making 
decisions for the whole agricultural supply chain. The above analysis postulates some 
recommendations for designing the information. delivery models. The services and 
information content should be in fragmented form according to the social characteristics, 
education status and land holding size. Integrating ICT components would impact better 
in sci-vicc provision to farmers as the farmer groups consist of different levels of 
understanding of the infomiation content through the medium by which they accessed. 
Information and knowledge delivery should be tuned with different modes of ICTs by 
presenting in easy, understandable and reliable format. 
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Locally interpreted and easily understandable infomiation must be offered which is a 
prime task of ICT enabled models. The socially higher class generally made transactional 
and informational processing but the resource poor farmers often lack in reaping these 
benefits. Resource constraint may be the major barrier to these groups. ICT interventions 
need to take holistic and integrated approach for the socially lower class to use the 
available information with a particular attention of financial services provision. 
The public-private partnership could enhance the usage level of the models by covering 
different levels of agricultural supply chain. To make it a success, educating the farmers 
(especially the small and the marginal ones) is the need of the hour. Proper training is to 
be imparted to make them understand how to use the techniques of ICTs. This is the onus 
of the government to make optimal use of ICT by formulating a policy on the same. The 
study strongly recommends that ICT models embedded with transactional, informational 
and e-govemance services greatly cater to the needs of all sects of agrarian community. 
Though the socio demographic factors greatly influence the ICT adoption behaviour 
among farming community, farm related functions and its attributes are also debatable 
issues. Regression analyses of these variables in the adoption of ICTs pictured important 
results in designing ICT based information delivery models. The major part of farmer's 
income coming firom the farming sector is more likely to influence the adoption of ICTs 
related decisions. The disadvantaged farmers and poorer communities (socially deprived 
people) gained 57% more from the ICT-assisted interventions than those who belonged to 
socially higher class. 
Age factor analysis showed that the older farmers were less likely to adopt modem 
agricultural planning decisions as the age coefficient was significantly negative. The 
farmers having income less than Rs. 5000 were more likely to adopt technological 
information as 77 % for planning, 71 % for input and 63 % for cultivation decisions. 
Farmers who possessed leased land of greater than 5 ha were more likely to adopt 
technological information as well as the large landholding size also significantly 
influenced the adoption. The business characteristics of farmers such as awareness of 
government subsidies influenced input decisions 2.5 times more as compared to those 
who were unaware. 
The farmers who availed demonstration facilities regarding agricultural decisions were 
164% more likely to adopt ICT based information for overall agriculture decisions 
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whereas planning, input and cultivation decisions were also better adopted. Personalized 
technical assistance such as expertise provided by crop consultants and input suppliers 
appears to have the greatest impact on adoption. The study found that the farmers having 
mobiles as an asset are 96 % more likely to use this for information dissemination for 
agricultural decisions and 211% & 147% for planning and cultivation decisions 
respectively. 
Hypothesis Tested: The study developed three hypotheses to test whether these are 
affecting the adoption of ICT based infomiation's use in agricultural decision making or 
not. Hypothesis 1 (HI) was divided into five sub hypotheses under the head of socio 
demographic characteristics of farmers. The study found HI only partially true as "Age 
(Hloi), Educafion (HI02) and Income (HI03)" were not found significant leading to their 
rejection. However the "Secondary Occupation (HI04) and Social Category (HI05)" were 
found to be significant and accepted. Hypothesis 2 (H2) denoted the "Farm 
characteristics" of the farmers and it was categorized into three sub hypotheses. 
Hypothesis 2 partially failed as two out of three indicators were found not significant. 
Leasing of land greater than 5 ha (H2o2) factor was found to be significant and hence 
accepted. However the other two factors of farm characteristics namely "Landholding 
Size (H2oi) and Number of Crops Grown (H2o3)" were not significant that lead to their 
rejection. Business orientation of the farmers was represented in hypothesis 3 comprising 
four factors, of which three factors {Awareness of Government Subsidies (H3o2), Availed 
Demonstration Facilifies (HSQS) and Mobile Phones Owned (H3o4)} were significant and 
thus accepted. However the factor "Cooperafive Membership of the Farmers (H3oi)' was 
found not significant leading to the rejection of this sub hypothesis. Hence the hypothesis 
3 (H3) was only partially accepted. 
The study demonstrated that a single information delivery system could not optimally 
benefit'the farmers. The study strongly advocated that the mixed delivery approach of 
services comprising both ICT and demonstration facility (informal interaction and formal 
training) would enhance farmer's capacity to use agriculture information more efficiently. 
This type of support would be much more expensive to afford than the generic 
information programs but could be administered through cost-sharing or other incentives 
which would encourage farmers to utilize ICT technologies in information processing. 
As evident from the recent IT development mobile accessibility has increased 
enormously; the potential of it could be exploited using different features of mobile 
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delivery mechanism like SMS, Voice call etc. This has sketched a blueprint foi the 
ongoing ICT projects run through public, private and NGOs initiatives in delivery of 
information content. 
These findings have implications not only for India but for all developing countries 
having similar structure of agrarian community. Because of cost, resource and time 
constraints the scope of the study was kept limited to only one state of India by covering 
only four districts. It should be expanded to more geographical locations and 
environmental conditions to get more results which could be generalized for the whole 
country. 
Further the study could be extended to cover up more models according to the way of 
dissemination of services like SMS based, video based and telecenter based to view an 
integrated ICT model. Additional explanatory variables such as psychological traits could 
be added to further research in order to enhance the predictability of models and to offer 
an improved understanding of farmer's adoption behavior in using ICT based 
interventions. 
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Annexure 
Questionnaire 
I. General Profile of Respondents: Household Characteristics 
Name of the respondent: 
# ICT Model (life line -i, E choupal-2, TKS-3, CSC-4) 
## User-i, Non Users-2 
1.1 Location (Rural-i, Semi-urban-2) 
1.2 Address: 
Village/GP Block District State_ 
1.3 Gender (i-Male, 2- Female) 
1-4 Age 
1.5 Education (i-Illiterate, 2- Literate, 3-Primary/JHS, 4-Sec/HS, 5-Grd/PG, 6-Professional 
course) 
1.6 Social category (i-Gen, 2-OBC, 3-SC, 4-ST, 5-Others) 
1.7 (a) Occupation (i-Farming, 2-Govt. servant, 3-Private job, 4-HW, 5-Stu, 6-Ret., 7-Busine.ss, 8-
Labourer, 9-Unemployed) 
1.7 (b) Secondary Occupation (i-Farming, 2-Govt. servant, 3-Private job, 4-HW, 5-Stu, 6-Rct., 7-
Business, 8-Labourer, 9-Unemployed) 
1.8 Marital status (i-Married, 2-Unmarried) 
1.9 Total family members: Adult Male Adult 
Female Children 
1.10 Working members: Male Female 
1.11 What is your total monthly household income (from all the sources)? (Tick V) 
1- < Rs. 2000 
2- Rs. 2000 - Rs. 5000 
3- Rs. 5001 - Rs. 10000 
4- Rs. 10001 - Rs. 15000 
5- Rs. 15001 - Rs. 25000 
6- > Rs. 25000 
II. Land ownership, Cropping Pattern, Crop Production and Consiunption 
2.1 Land ownership, method of possession and percent irrigated crop land 
Land Details 
a. Owned land 
agricultural land 
non-agricultural 
land 
b. Leased-in 
c. Leased-out 
d. Total agricultural 
land 
Total Area 
(Acers) 
Irrigated area 
(Acers) 
Un-irrigated 
(Acers) 
2.2 Please provide the details which you allocate to following crops 
s. 
No. 
A 
a. 
b. 
c. 
B 
a. 
b. 
c. 
C 
a. 
b. 
Crop type 
Grains/pulses 
Vegetables 
Fruits 
Area 
under 
crop 
(Acers) 
Production 
(quintal) 
Home 
Consumption 
(quintal) 
Marketable 
Surplus 
(quintal) 
Place of 
selling (code) 
• 
*locat deaIer-1, mandi-2, wholesUer-3, distribiiter-4, processor-5 
2.3 Please provide livestock details 
S. No. 
1. 
2. 
3-
4-
6. 
Particulars 
He (Bullock) 
She (buffalo) 
She (Cow) 
Goat 
Poultry 
No. of animals Purpose of use* Quantity 
produced 
*Iaboiir-l, miIk-2, meat-3, others-4 
VI 
l l ^^^*?^^ I 
•s •?. •? •?. 
,tltlflll 
•^  s 
^ b b b b fe' bs 
I'ff'f'f'f ^^  I 
'^ Sf Sf Sfi Sf SMO JJ 
i 5 i s 5 t! '^  
?5 ?5 ffj 
•S -B "S 
^ • s s 
^ ?Q ^ ^ ^ ^ 
^ *„•*. - w ^ ** 
*• Si 1 «S 1 ''! 
s. 
N 
o. 1. 
2. 
3-
4-
5-
6. 
7-
8. 
9-
IV. Decision making across agricultural practices and use 
(A) Planning Decision 
Particulars 
What crop to grow? 
Crop diversification 
How to grow? 
Land allocation 
How much to grow? 
Lease-in/Non-lease 
Soil testing/soil sampling 
Cropping pattern (single/multiple) 
Seed selection (local/HYVS)# 
Sources of 
information* 
Adoption/ 
Execution 
(yes-i, no-2) 
of information 
Quality' of 
information** 
Cost of 
access*** 
*ParfMpii/ii{o in tnniihig pmgnvnim-l . K\ %-2 . Exiension marker -5 , Tekmion -4 , Radio -5 , Nem Paper -6 , 
Inteniel -7, Governimitl deimiutrulion-8, Input dealer -P. other progmsive farmer/own -10. Farmer study tour -11, 
Private ageiuyl NGO -12. Piimaij mopenitive society -13, Out buyer/ Food processor -14. Cndit agency -15, Iffco Proc. 
-16. hooks -17. other farmers -IS. own-IP. others -20. Life Line-21, E-Choupal-22. l'KS-23. 
**veT\- pooT-1, poor-2, satJsfactory-3, good-4., verygood-5 ***Not at all-l, meagre-2, average-3, high-4, very 
high-5 
^Local-1, HYVS-2 
s. 
No 
1. 
2. 
3-
4-
5-
6. 
7-
8. 
9. 
10. 
11. 
(B)Input Decision Making 
Particulars 
Input prices and availability 
Use of fertilizers/pesticides/compost 
Seed sources (block/input dealer etc.)# 
Technical support (Use of tractor/plough) 
Use of Farm machinery/equipments 
IPM 
Insecticides/Weed management 
Credit support 
Irrigation sources 
Training 
Government subsidies 
Sources of 
information* 
Adoption/ 
execution 
(yes-i, no-2) 
Quality of 
information** 
Cost of 
access*** 
#BIock-l, Inpvt-2, E-cbonpal-S, TKS-4 
S. No. 
1. 
2. 
3-
4-
5-
6. 
Particulars 
Land preparation 
Quantity of seed 
Number of irrigations 
Type of irrigation 
(sprinkler/traditional)* 
Quantity & frequency of 
fertilizers/pesticides 
Harvesting technique 
(harvester/traditional)** 
(C} Cultivation I 
Sources of 
information* 
Jecisions 
Adoption/execution 
(yes-i, no-2) 
Quality of 
information** 
Cost of 
access*** 
# Traditional-1, Spn'nkleT-2, ^^Traditional-1, Harvester-2 
VIII 
s. 
N 
0. 
1. 
2. 
3-
4-
^^ 
6. 
7-
8. 
Particulars 
Time of harvest 
Cleaning 
Sorting and grading 
Weighing 
Packaging 
Storage 
TrEinsportation/logistics 
Inventory decisions 
(D)Post-harvest Decisions 
Sources of 
information 
* 
Adoption/ 
execution 
(yes-i, no-2) 
Quality of 
information** 
Cost of 
access*** 
s. 
N 
0. 
1. 
2. 
3-
4-
5-
6. 
7-
(E)Marketing & Distribution Decisions 
Particixlars 
Market prices 
Minimum support price (MSP) 
Sell at farm gate/ marketing channels 
Selection of marketing channels 
Selling at distant market/local market 
Nature of transaction (cash/credit/cheque)# 
Public/private transportation of crop to the 
point of sale## 
Sources of 
information* 
Adoption/ 
execution 
(yes-i, no-2) 
Quality- of 
information* 
* 
Cost of 
access*** 
#Cash-l, Credit-2, Cbeque-3, ##Pubiic-l, Pnvate-2 
V. Suggestions to use of ICTs to improve agricultural practices 
Thank you for giving your valuable time and cooperation! 
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